5 5 | together with their Uſs and Operation in the Mathematicks, 
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N Princip ia: 
0 R. )þþ 435 . . 

1 The Koide! of the Principles 
of the MaTHEMATICKS made Eaſy 


and Intelligible to the meaneſt Capacity. 


| Delign'd for the more regular and ſpeedy Introduction 
of young Beginners into thoſe Sciences. 


The Whole being contrived with the utmoſt demon- 
ſtrative Plainneſs, and contained under the following 
_ Diviſions z Viz. 


3: egal Db of Lines, Angles, Ce. from a Pest 
8 0 a 3 
2. Preparatory Problems ; or the Rudis of Praftical Geometry, 
23. Geimetrical Theorems; or Speculative Geometry, with a ne 
| and eafyMethodof Demonſtration. | 
2 The Confir tion or Fabrick of Sines, Tangent: tee by Lines 
and natural Numbers. Alfo, ; a 
5. A brief and Clear Explication of the Tables of Logarithms of 


abſolute Numbers, and the Logarichmical Sines, Tangents, &c. 


6. 2 or the . of Triangles, both Plain and 


232 1 3.- "9g ways vix. AO: 


————— 
; To which is added, 2 
So: of the Name of Proportion and the chief Grounds 
| he Whale-Wafroted with Var of fide Schema, and. 
7 Practical Obſervations. . 
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| der LEMEN; | 2 OX 4 Sr foaity 
JOU gave a Stranger ſo 
kind a Neschen ad 
Enesuragement, 1 at 


his firſt A ance 
tho. Parts, that 855 He de | 

lighted with al Pretence to make 
the Offer of a null Preſent, 

as 4 mean Teſtimony of the f great 
Duty and Obligation W he 
bears toward yo. 5 the 
Tender herꝭ made you is ſo little 
9113 1 1 2 - worthy 
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. 1 1 your 8 that 
che Author biuſmes at che Thoughts 
of preſenting it; yet he hopes 
that, ſmall as it bs you will re- 
ceive it with' you accuſtom'd 
az un Offering df = 
e. ſb ect, and N 
Tis not 15 me, Gentlemen, to 
pretend to draw your Characters, 
which are too conſpicuous to ſtand 7 
| in need of ic. and 70 
you love to be conceal , and that 
vou do not y e 
= 8 but from a truly no- 
ble bis Principle. of Piety towards 
God, and Love and Genereſity to 
= nip 2 hes 
be publickly / % openly: 
d Ka | All I ary dere: In) 


DEDICATION. 


the Honour you did me, in per- 
mitting me to inſtruct ſome of the 
tender Branches of both your 
Houſes, in that Part of Education 


which lies more immediately with= 


in the Verge of my 17 : 
and that you were pleaſed ſo far to 

approve- of my Endeavours for 
that Purpoſe, as not only to recom- 
mend me to others viv# voce, and 
by writing; but alſo one of you was 
ſo indulgent, as to take a Journey. 
in my Behalf, on purpoſe to pro- 
cure for me a comfortable Sub- 
fiſſtence thereabouts; which was 


an Honour I was little aware of, 4 


and leſs deſerving, as indeed were -- 
all the reſt of your Kindneſſes to- 
wards me: «And tho! in the mean 
while an Offer of the like nature, 
Wies Was a then en look! d upon as more 
= | "A 3  beneh- 


\ DEDICATION. 


0 ee dens fromand+ 


50 Quarter, and which, with 


your Leaves, I accepted of; yet 
. my my Obligation to yay nein un: 


| petually ee ooh all | 


dur Gratitude and Thankfulneſs. 
I am very y ſenüble, that f the 


| Treatiſe vill be but too ku 
to Perſons of your Judgments and 
Penetration; yet ſtill I truſt that 
Goodneſs and Beneficence, where- 
of I have already had fo abundant 
Experience, will both excuſe what · 
ever is amiſs in it, and alſo pardon 
the Preſumption. of os: Addrc 0 
e het We to Hog | 
e 1 L. E MEN, by = 


Four moſt Ol, ur 
mf Obedient, Humble Rn 


HNA B Ob. 5 
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Tire. A _ 856 1575 writin he | 
| following 2 ring 10 
e e who are ca- 


OM lun um WD 1 X's profiting them- 


felver by the more learned 
Treatiſes 82 this 684 that are abroad 


| 5 the World: But havin bog, far Joe ſome - 


ears paſt, been conver 


| Srudy ad Exerciſe of 1 n 
and findin 


Experience the great 
ant of ome very plain and familiar 
Book of. the Rudiments of Mathema- 


t icke, which might ſerve to lead the 


#learned, and even the weaker Part 


of Mankind,” into the R nowledge o 
| a W ; 1 Pave, as well for my 
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5 thing. contained herejn to the lowe 
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ſeveral of. 1 


araum 


| which T have han znto 2 4 <p 


as appeared to me moſt likely to place 
every thing in that Li ich as would 


render it oſt saß and Pooh ti #he 
meaneſt Capacity, and ſuch as have 


not much Time to ſpare, and yet would _ 

_ willingly. know ſomething. of Mathe. 

maticks, the Leal J. infbeme 

without, the ' tedious and unavoidable 
 Expence of. * Time. and Money, whit 

i A looking over ' many - ans 


ſearching. ere and there, muſt ae. 15 


©. * 


My Deſre. of explainin PIR 


Aprebenſions, will, I am e fle. 
cenſured by thoſe, who cannot bear 
that any ſhould be Paitakets with 


them in the "Knowledge they prod. #c= - 


quired, as. "well. as lay me un der the 


arte of the. Captious 451 Mb na- 


tur who will be apt to condemii it, 5 
4s @ very. mean Perfo rmance. And 


N Pere. 


| | 0 16) | 

per baps I Jhall be:toid by them, that 
fome things in it are not ſufficiently 
ext; at ro the Degree of Ma- 
PThematical Certainty; namely, 
of the Proofs m the Theoretical Part, 
as being too Mechanick to affor 


4 that 
ful Cun vict io and Evidence to the. 
Learner,” which the Mathematicks, 
 aboue ul other Sciences, require; a 
| thy will not ſerve the Pure 
_ paſe for which they ſeem intended. 
| But m anſwer to ſuch ONS 57 | 


it na e ee 0 yep 
ee 
as 
theſe Matters,: as may enable him I | 
_ epprebend, with the greater Eaſe and. 


Certaintyꝭ thoſe Demonſtrations which 
ee, wice and accurate aſter- 
F be has Leiſure, and thinks = 
2 theſe Studies," I may al- 
ehe Teftimony of Experience, 

dazly. run vinces me, that Lads. 
may be enge te tolerable Aequain- 
e © With the Elementary Parts of 
| Mucbemetichs by this means, who are 

| : unc 4· 


i 1 0 17 * | 
« of inden ſtandiug t chews 
2. arver. Method uhat ſoe ver, at 25 
ever I con nd butt And tis 
10 matter how mean the Project ir, "tf 
it be uſeful, and ſerves. to convey" b 
ut the Knowledge: of what. we are 
Seeking after. the. not in the ſinongeſt 
and maſt perfet Light, as.witl Letten 
perceived by Learuer q,, ; 
came further on. Provided always, 
hat we do not thereby imbibe any falſe 
_ Notions. of 8 which we. 
| Jooll hr obliged afterwards tountearn, 


F doing any. 


Dau berein for\ the. 
thought. the plaineſt wy 
74ers. us 


mig io be the beſt; and 
Nan teaching any 4 Science; be- 
cauſe it ſauts ts Waſte Time, ich 
diere mucb better \emplayed in attain- 
nen, off | 
8 eben in Boys of «the. - 

255 2 2 45 more ee, in 
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er, 60 fr them . 5 
Concerns and Occurrences of Lie- 
It cannot, "with any Shew of Rea. 
ſon or Judgment, be objected againſt 
this M. oh That the ſame things are 
to le met myth in other Books of Ma- 
chematic is aq extant, and therefore 
this Per funmance 14 . weedle(3. - For 
bot can it be otherws/e, unleſ a Per. 
fon ſhou'd be ſuppoſed ſo very weak 
aud abſurd,\as io pretend to coin new 
Elements more n/eful and better: than 
theſe we have. en, 2 thing es inp 
7 ſible, te be dene, 
lau to attempt. . it oy en! be 
confidered, N tho theſe things have 
been done by. others before, they lie 
 moſily out of the way of the common. 
Sort of People, being generally. in 
urge Volumes, as Syſtems of Mathe- 
maticks, Sc. which a compoſed 
chiefly for the Uſe of shilful Perſons, 
end conſequently are M little Service 
to ſuch as theſe, af being above the 
reach of their. dd ar well 4s 
their Capacitier. Or elſe if they hap-. 
ay Zo be e in 2 of: 4 
| V TORS ©. lelſer .& 
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Poſing ont exptaining them; 255 00 is 


| — varied ed ee 
| poke vice et e. 
Fa by, Parke adler, es Ac 
and vaſy to be # rb 
| Kothery, who; Ib may be; rather att 
; 4/2] forehvheir Mears» wrong 1d 


. . Mere bar R 20 Der 6 ; FY A 


rent View fo theſs 
9 * PPT ; and —_ 
means. might 
= e Bingo" e oxi cen | 
* drdiniery. Approbenjions: and there- 
_ by mike then to become more generally 
ef ro the N verul Renks and De- 
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nerality - 


4 am) 
woraldy of whom they Jeem at refer 
Fo be much ob ſcured. 

I am abundantly ſatisfied from my 
o Experience in teaching others, 
that nothing of this kind can be con- 

trived too plain for the greater Part 
of Learners, who take in theſe things, 

at firſt, not without much ſeeming 

Difficulty, even when they are ex- 

Plain'd'to hen: in the moſt eaſy and 

\ ſomiple manner from the Mouth of 4 
skilful Teacher, ut much more 
ben \they ſtudy them by Books 
and hade therefore done my beſt 
deavours to familiarize rhe ſe 99 

ſo, ar the "weakeſt may be able to ap- 

yprebend them without Difficulty ; and 
hoſe of, quicker Parts need not be 
ſhamed to learn by them, ſince they 
0h often admmiſter to them ſuch #uſe- 
ful Hints,” at may be of ſervice in 
their Further Advancement in Rouge: 

: Stmdies. ple GT 5, 

Aud, as I have al dlong. had an eye. 

| to ch Benet f 

ties in "compoſing this Work, more 

. 8 my own. — I freely ſub- 

(a) 4 mit 


3, EI IOW © IL” WW6þ 
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5 


the meaneſt Capaci- 


0 


nit it, ſuch as it it, to the Caudus 


(vij) Hel 


— 


and Fudgment of the Ingenuous, wit hh: 
out any farther Apology or Excuſe : 


Only let me add a few Words more, 


for the Learner's Satisfatfion, con- 


cerning the Nature and Deſign of it; 


yult, his Reaſon, and, if be pleaſes, 
bis Experience, in order to judge of 


ita Vſefulneſs ; and if, upon Trial, it 


I #hor intended by writing it. 


- 
ro - 1 


be found to ſerve, as a uſeful Intro- 
Auktion to bis farther Enquiries into 
theſe ſublime Studies, bir all the Au. 


Type Title of the Book manifeftly 


Pointe out the Per ſons, for whoſe Ser. 
vice, chiefly, it was intended, viz. 


thoſe whounderftand nothing of Ma- 


thematicks, and wauld willingly begin 
.SoJearn it the ſafeſt, Lust, and cheap- 


2ſt way: But may alſo be of ſerviue 
«Zo ſuch as have learnt the Mathema- 
ricks before, but are not ſo well | 
«grounded in the Foundation at they 


ought; and therefore contains ſuch 


-Rudiments, or fr/t Principles, t are 


wt TEN bberesf. 


(is) 
Bere and which ou 1 5 moſt fe indu fri- 
ouſly Y be inculcated into the —— 
f Beginners, at their firſt entrance 
_ theſe Studies. And to mate theſe 
s as eaſy and intelligible as poſſi- 

5 1.4 have begun with a Point in Geo- 
ö metry, which is the Beginning of 
Magnitude, and may be concetved /o 


* 


ell; and from thence go the ſeveral 
1 Definitions and Properties of Lines, 
| Angles, Ge. fo 4 Solid, which is a 
Ma of | three Dimenſions, viz. 
: Length, Breadth, and Thickneſs. . 
life, I have fe eee eee 
led ſuch lending or preparatory | 
I Problems and Theorems in plain Geo 
metry, and other things, in the Or. 
der mention d in the Title Page; and 
| therefore need not be bere re ee as 
art abſolutely neceſſary to lay 4 good 
Foundation for the young Mathemati- 
clan 0 build upon, proceeding gradu- 
ally from the eaſier to the more diſſi- 
cult Matters; which muſt, I am ſure, 
be the only ae way to inſtruct a Be- 
ginnen in Progreſs and Advance 
"$6 N (a2) : ment 


all, ar to have no Dimenſions at 4 


y 
| 
} 4 


they can with, EZuſt and. Fudgment. 


Den ſibly into the farther. Purſuit. of 


os 1 X ) | 


nent in any Art or Science hat ſd | 
ever. Learners will be pleaſed, when 


proceed from one thing to another, by. 
having them proportion d to the Mean. 
neſs of their Underſtanding; and with. 
by this means. be. led, as it were, in. 


theſe Studies, whoſe Curioſity night 
otherwiſe never. bave been prompte 
10 u deepen Reſearches into theſe 


Matters, or even to tale a Review of 


j 
| 
| 
4 
| 
[| 


them with Pleaſure, if they had found 
rbemſelves too much Puzzled and per- 


pier d with them at firſt; and Teach - 
ers will find their Advantage in it, 


* when they dome tu account for the Im. 
eee, F their Pupils. For they 
- who ſet out right at firſt, and are tell 
Ainſtructed in — Fundamentals of an 
Art, will not be altogether unprepa- 
red for Examination, or to proceed in 
the Study of any Part thereof, but 
muſt needs make their Advances there - 
in with much more Pleaſure. and Cer. 
tainty. very Step that ſuch 4 
e Fee." 1 4 neu ow 
1 2 
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? 2 - 
* a + 
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nn ;; ß ogd 


fant Pro reſpect to him, into which he 
it 


(%) 


looks with an agreeable Surprize and 
Satisfafion; as being ſure to ſhun ali 
thoſe Doubts and Difficulties, which 


another, who is not ſo happy, meets 
with almoſt at every turning, and [0 


get to bis Fourney's End muc ſooner : ; 
Whereas be who ſtarts wrong at the 
Beginning, has got his Ground to go 
over. again, if ever be intends to 


reach the Goal, and win the Prize. 
Nor cun ue better account for the 


Miſcarniage of ſo many, who begin to 
Study Mathematicks, and are not able 
o make any conſiderable Progre 70 
therein, than that they labour in the 
wrong. Place, and fo their Pains turn 
0 no Advantage. But were the con- 
trary Method 1 ſed; and would ſuch 
as ar pretend to ſtudy Mathematics from 


" Books begin at the Foundation, there 


would not, I am confident,” be ſo many 


conceited, ignorant Pretenders 70 it. 


ar are now to be met with in almoſt 
every place; who fancy themſelves, or | 
at leaſt would be thoug ht by other 45 1809 


W 1 hin gs, if they can 
CAGE? SOIL „ 


but 


; * 


35 


[© but tell auhat Longitude and Latitude 


means, in ibe vulgar Senſe of the 
Terms, and are able, it nay be, to 
male an ordinary Dial to ſhew the 
Time of Day; to ſurvey a Piece f 
Land, and perhaps to perform ſome 
other ſuch Ike. inconſiderable Feats, 
1h they-know nothing of the Ground. 


_  twork, mor ran they render any Neuſon 


| they have'but-divi"ad that d 


for what they do any more than this, 
That ſo their Book taught tm; and 
therefdrè they ur faire all ia 


And becauſb ] look upon a tough 
Knowledgeand Arquaintancewith the 
Doctrine of Triangles 70 be of great 
Importance in the Study of Mathe. 
maticks,- there being +bardly. any of 
thoſe Arts whatever that. can well be 
Jupported' without. it: Ju inflance, in 
| Opricks, Perſpective, \ Forrification, 
Gunnery, Navigation, Dialling, Go. 
moſt of the Problems belonging to each 
of them being beholden to Frigono- 
metry" for heir Solurions; Aud what 
t nan and tontempteble Figure wi 
rbe noble Science of Geometey, Cod 


Ti) 
mography, Geogra Aſtronomy. 
Is Greig World, i it 
mere not for Trigonometry ? H 
Should u be able to come at the Know- 
ledge, either of the Heavens, or. of 
the Earth, without its Help and A 
 fifkance?. I have therefore made it a 
conſiderable Part of this Work, 'and 
talen more than ordinary Pains to *. 
Plain and accommodate it to thoſe of 
bender Years and Capacity, by accounts 
Ing. for ts Principles (after due Pre- 
garation afurehand to qualify" the 
Learner for it) in the moſt plain and 
rational manner ; and rendering the 
Examples to every Caſe aseafy and 
intelligible as poſſible,” both Arithme- 
tically, Inſtrumentally, and Geome- 
trically. And that the Learner may 
the better percerve the Nature of bit 
Work in the ee Solution of 
the {everal Caſes 0 Sphericks, have 
Vr ſi of wil laid down and explain'd 
fach. Aﬀettions or Trenne of the 
Gircles of. a Sphere, ar are applicable 
3 Spherical Trigonometry ; and fave 
7 e wory in wie 


a any 


ee ↄ Sen ho MES, Th. y des CPs 


— 


Dot to neaſure any Spherical Al 


2 8 derten Auge, actording to the 
Number of Degrees propoſed; and 
Hikewsſe the Manner of projecting any 
greater or leſſer Circle belonging to 
rhe Sphere, in whatſoever Poſition it 
be required, and to find its Pole, and 

meaſure any Part thereof; 46 


Which Things being well AT. 
"the whole Doctrine of Sphericks, 47. 
ver this manner, will be very eaſily 


Per formed. I could wiſh Learners 
"ond: be ſo kind to themſebves, as, 


their own Advantage," to prafti 72 | 
255 Way of an 25 ah the Caſes” of 
Trigonometry y. ' which (would give 


great Light. into the Arithmetical 


Operations; and that they would be 
very careful to learn the whole: of this 
Art of Trigonometry, and. not. let 
any Part of it flap, but endeavour to 
under ſtand it W ned before they 
Wee to the Study of any one Branch 
of. Mathematioks whatever. Then 


| would every tr ep they take be attend. 
ed with: Saeed. coins, they themſelves 


TO 0 good Braficients, 4. fo, 
_ - able” 
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— 


JJC os ap ah hs | * wn He. *” 05 N. 8 8 * 


(=) 
able to give a demonſtrable Account of 
what they perform; which they who. 
fall Girettly upon. the Study of an 
Art, without ever acquainting them - 
ſelves. with its Fundamentals, . can 
never do; but are left to grope out 
their way in the dark, where they 
often miſ5 it, aud fail into many groſs 
Errors and Miſtakes. But to return 
from this ſmall Digreſſion, ta what 1 
was ſpeaking. of the Beok. I have 
alſo attempted to make the Myſteries 
of Proportion, which I take to be an 
efential Part of Mathematicks,. eaſi- 
. by comprehended by an ordinary. Capa- 
City, from an Example, which, in my 
Opinion, will render theſe Hangs Ve- 
ry intelligible, that moſt young" Be- 
Sinners are ſo apt to be nee at. 
Aud becauſe my Aim has been to bring 
thir Wark. into as ſmall a Compaſs as 
I could, to prevent the Excuſes of 
ſuch as arg not willing 0 be at. <> 
trouble of turning. over a bulk 
lume, to part with but. 2 Mo- 


ney, asc uell ar fur the Encourage> 
wh of hoſe * are not, 15 wal * 
yi \ 1 5 


a, 1 % 


('xvj ) 5 
K been obliged,” LP ghout the 
 _ tvhole; rouſe a fort . 
10 epreſß my Meaning; but they 
fo few, and fo obvious, that 7 hoe. 
no one will have Reaſon to complant. 
of Neger on this, or an 24 other a 
I un very "Re e of the into 
Jevable Trouble end Trterruprion ſome- 
times given to Learners, by con fult- 
ang « large Number of ſtall Schemes 
Placed p batf Sheets to fold out; 
|. where, beſides the Diſadvantage of 
b reſting the Eye to Hu our the perth: 
| rilzr Figure hey "want eber . 
be have otcaſſos to ook upon it, It's 
| a'great chance' if, where there "are 
| many of them together; ſome of then : 
etre not number d wrong, either hr. 
the ee 'or rb Engraver's Mi- 
3 ; erhaps. the Printer 5 
| mil ome Of the Refepences Ei. 
| Ther of theſe Failings may, and do 
l frequently happen ; 65105 muſt needs 
create an infinite deal of Vexation and 
Il. Trouble to a young Beginner, who- 
cannot "we n 70 help 8 by 
ILY | WL; aging 
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Judging of the right, but muſt be left 


upon them, and the Danger of miſta- 


To conclude: Tf any ſmall Miſtake 


(vj) 
fo very great Juncertainties about the 
matter. TI have therefore, to remedy 
this Inconvenience, ordered all the 
Schemes in the Margin along with the 
reading, (except three or four) that [0 
the Zye may the more readily be fixed 


king the Scheme avoided. 


has happen d in the whole Courſe of 
this Performance, which I am not a- 
ware of, I bape' the Candor of the 
Reader will excuſe" it, and make eve- 


1 proper Allowance that may be due 


ro 8 Work of this nature; or the fre- 
quent Interruptions, Diſcompoſures 
and Diſtouragements of the Writer, 
during the greateſt Part of theTime 
theſe Sheets were under his Hand, 
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in Colcheſter, in Mriti pe, LY 
Kerr were? Accompts, ter the neweſt 


1 1098 Method; ee 
1 400 beſt Maſters. Where chey 5 
may be 4 4 expeditiouſly taught the Zaw- - 
Hands, with che uſual Abbreviations belorig- © By 
ing thereunto ; and compleatly fitted for 
Clrkſoips, or other Employments. . And like- : 
wiſe may be learnt the following Branches of 
the 8 vix. Ceometry, "Meme 
my, Geogra , Trigonometry Plain and ITS 
rical; Tee Gunnery, Navigation, Di- 
alling, Land-Meaſuring, &c. the U ſe of the 
Globes, Sphere, Quadrant, Senor, and Vee” 
Mathematical CROTON s in Uſe: : 
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| boy and Crooked, or Curved Lines. 


1 i 1 BY 3 
a to WY it in the moſt a Slim no 1 | 


Method I was capable; and ſo to proceed with the 
whole. And firſt, to begin with the a thor 8 


Lines and Angles, + BY 


1. A Point is that which is conſidered as having 
no manner of Dimenſions, i, e. of Length, Breadth, 
Oc. being perfectly indiviſible as the Point A. 

2. From the Motion of a Point is generated a. 
Eine, which is called a Quantity of one Dimenſi- 
on, becauſe it may have any, Length, but no 
Breadth nor Thickneſs, as 6 1 Line A B 
made by the Motion of the Point A going forward- 

to B. 


of Lines thera are two Sorts, vita Straight 


4- A Straight or Right Line is the neareſt Di- 
| ance between any two Points, as A. B. 
. A ee or Curved Line 3s that which 
| — hee bending between 

8 thoſe two Points 
5 3 : | D which limit its 
F- WP. 3 Length, as the Line 
1 CD or FE, S.. 

6. Parallel Lives are thoſe which lie equally 
diſtant from each other in all their Parts, and be- 
ing continued infinitely would never meet or croſs 


one another in any Point, as the Lines AB and 
n e | 


"AV : 


-| „ 
I. Any two Straight By 
Lines falling one upon 4 
the other, do confti- 
tute br form what Geo- 
metric lam call an An- 
| gle, as the Lines AB 6 
and AC; the Meet- 7.2 40 | 
ing whereof, viz. at A, is the angular Point, aud 
js ſaid to be leſs or greater, as the Lines by which 
it is made are nearer or wider aſunder , whether 
the Lines Which include. the Angle be long or 
Hort : Thus the Lines Ab and Ac include the ſame 
Angle as AB and AC, notwithſtanding they are 
ſhorter, And this ſhould be carefully heeded, be- 
/Eauſe tis a Miſtake which young \Beginners are 
apt to fall into. But to make it more plain, 
ie ieee 
the Angle A to be laid \'- A 3 


8 Lines about B do * 


repreſent; then tis „ 4 - 4.88 * 41 
C N*M 
will eaſily be contained within A, and therefore is 
les chan A, by how much its Legs come nearer, Ml 
or are more inelined towards each other, than 
"thoſe of A; and conſequently A will be 4 greater 
Angle than B. beeauſe its Legs are farther diſtant 
| from each other, than the. Legs of 3. 
' _ __ _ $-- Angles are of three Kinds, 3 
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* x. J An Obtuſe 
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71. A Right ih at 
the meeting hs of two Right 
Lines, 5 che oe one tg 
— #5. ef fa diret- 
as that it neither in- 
"Yo china nor declines. to one 
Side more than the other; 

| ——_— which Fry Boba be 
; are ſaid to ar 

to Le 117 The Fay 114 4 c, cbs are 
eee to ed, as well as cd is t e 


of them: And t : le = K 
digs, 5 e e OA © 
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10. wo Oele Angle 25 
which is greater than a 
ok. Angle, $99 took? is the. 
= Angles A . 
"I * Leit A ale in cher which Die ns 
| 31 e (b) is ſtid tobe Acute; 


4 : 
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. kar appr thres 
+ ops ers, l 
middlemoſt al 
: nmiſies the Pank, . 
Ne the Angle 4, b, 4, 1 ; 
ts the Angls whic which by the 5 
Les 


formed ar the _ i 


Bur I Fat nies to expreſ ir thus, a (b) d. 
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- An Arch of x Cirele is — 2 an = 
being de u angular Point; 
Lare the Aug 60 e, is the Arch c, 6. 
5 an Arch of a Circle, and the N * 0 


Parts are, e 
F 3 Fs 8 3 „ 


K. 


. „„ 
* f Of a Circle, 15 


B25 a Circle is a plain regular Fi 
which by one continued Line, Figure 
reumference or Periphery, does circumſeribe a. 
Goes Space, and ſet Bounds | | 
or Limits thereunto, as the 
Figure B: It will, I conceive, 
de convenient, elves we go 
any farther, to ſay ſomewhar 
_ briefly of Te Kedes in ge- 
neral. 


Mx. Ward, in his TotbtoAing. to . 0 
bag. 285. defines it thus: 


1. A Superficies or Surface is.the upper or very | 
Outſide of any viſible Thing. But by Supefficies 
in Geometry, is meant only-ſo much of the Outſide 
of any thing as is incloſed within a Line or Linęs, 
5 to the Form or Figure of the thin 
ſigned, and is produced or formed by the orion? 
Line, as 4 Line is deſcribed by the Motion of a” 


h 2 
my the Line A B K . 


were equally moved 
(upon the ſame plane) Ez = = - - 
to OD; then will the _ EZ — 2 
Points at A and B de- Oe — = — 
_ ſcribe the two Lines | 
AC and BD; and by ſo doing, they willform (and 
_ encloſe) the Superficies or 1gore KA BOP, being” 
„ . of. e. Dimenſions, vic. L anc 
2 B3 Das, | 
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Now, The 8 1 

call'd its ho Saperdcis * of: any 7 Figure a ally 
Note alſo, That the Ling B the F 

© above, is call'd the Radius or at the 


End N us. at the Point: B, is the entre 


of that C | 
1 er Defiicion of a Circle, it 
a very eration, be eviden 
_ 1 bag Fa 175 the ey to 1 | 
© they are all 
3 2 A M 


E . 2. The Diameter of a 
— . a Aight 
drawn * centre 

to either Side of the Cir- 

cumference, dividing the 
— L Cirele into two equal 
Parts, and is equal to- 
9 7 asr my. 
| ABN 


ile e cher cee hebe which haves 


Ws ane. p the ume Radius are oa for equal 


Radjus's muſt deſcribe equal Oi 
3. A Semicircle(or half Circle) is a Figure in- 


f eluded between the Diameter and that Parr of the 


1 one fide thereof, as. 


„ n is half a semicirele, or one 
der of the whole Circle, and is the Meaſure 
of a * Augte; thus the Lines B E and BD- 
do contain Part of the:Circle A E DF, which is: 
. alſo.the Meaſure of the Right Angle E BD. 

7 A Segment, Seton, or ortion 8 a Chrcle, i a. 
8 A anden „ 
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wy 
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moan pra 10 4 
and 4 Part of * Peri- 


of 8 either greater or len chan a 
 Semicircle, as the Figure DC E, or DF 

6. A Seffor is hi hue > 
included. between d 1 
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ery, as the Figure 2 

m n, +.” 284, 
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ll Sp $0] 7 
| 10 Tangle is a Here 
ate y three Right Lines, 
A 2 no more) making as E Angles; 2 
4 {\ and Weh 1 is the Figure K. W 


8 Note) 1 every Triangle ola of iir 
N viz. ee 2 three Angles. : 


1 Tris 8150 which 2 « ditioguiſhed i in Feel 


Fi al Fm «2 e are all i 
F128 „and ſe An Gap 0 (- os 
28 1 e Gut 8 8 1 | | 
we A we An Iſoſceles, or at Tri- 

an * 8 two Sides TY are Walt 


* 


as | * . 3 88 e Solln t 9 
A lep Triangle, : 
/ hich hath all 1 its 22 "ed | 
nequal, 40 . LED 125 


m. 1. Triangles which are dfinguited (with; re- 
7 te G e, =” „ 


ect te their A. . 
* " 1. A Right-angled Trian- 
N WED | — which hath one Right 


Angle, as D, whoſe Angle at 
c £3 eg . i (40 f 18 A 1825 Angle, i. 3 it 
e "74, contains juſt 90 Degrees. 
„ . OE e Triangle, call'd"alſo an 
: Antigen Triangle, whic hath' one of 1 
Angles obtuſe ob blunt) 1. 8. greater than a Qua- 
SS or gol JEgrecs, as che Avgles,” in "rs Figares 
"Y. An Ane gie Teles e call's likewiſe an- 
| Lids n whoſe 8 4vgles. e 
| 8 


e or Altitude of 
any Plain Triang 


le, 1 
the Length of a ate 
Hine 4 from any 4 
of its Angles to- Point: 
directly oppoſite therets * 
in one of its Sides, Frs 
duced if need be. 
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8 . 1 Bar 8 
ks e ag ? Rhombu 
42424ä2 220114 om ous SE-.- 
Rhomboidcn is the ſame as above; (in Def. 4. of 
Seck, 3.) of a Plain Triangle, Sr. as * evident by | 
the Pri ick Lines i in the annexed Figure. 


6. All Four- Gaed Fl. 
gures, which fall not 
under the Conſidera- 
h 8 tion of one or other of 
\ thoſe before named, 
are call d Ne 8 
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That is, „ when e their oppoſite, Sides nor 
ngles are equal; as the F. | 
7. A Right-Line being drawn" from r ie 
a Trapezium to its oppoſite Angle, is Yall d 
Diagonal, and Arbe $1 it into to Right-lin'd 
riangles,-viz.-F. Pur Y 

„ 8. All Right-lin'd Nieser of more than four | 
Sides, whether they be . 
in 4 termed Polygons, i. e. having . 
: for 4 the Word * 2 


* - 


” a 5 - 
* po To Rs LS | 8 33 25 
3 2 4 *. } 1 4 7 1 277 A * x 
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10. An ler pol on Wai my 
both its Sides and ee 
like the annexed Figure 1 
Of this Kind of Polygons there 
are infinite Varieties. Bar of the 1 
- vix. tke Regular Polygon, m9 

there are uſually reckon'd fix, which, for Difti 
Gon: ſake, are named according to the Nu ber | 
of Sides (av A "Thus, if it hath | 
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Now becauſe every whole Circle is the Meaſure : 
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Beroun 1 begio the Nath of this Chapt 
* y not be to expla meg thoſe - 
; 3 a. commonly ae ns 5 by pu 
ien Se. Which are as follow. 

1. A Problem, is that which relates te to > Pratice, 
requiring ſome ething to to. be 7 as to bilet a 
Tine given; o draw a. Circle thronzh any three 
Points, Sr. and does more immediately belong to 
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or Proof of ſome "Theorem, or the ConſtruEion of 
ſome Problecy | | 
6 A Sebolinm, is a brief Remark or Qbſervaci- 
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Way of denoting what is to be done in moſt Con- 
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at length. Bur alſo, for that being uſed by many 
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0 "i a between Tagen (Excl. 2. 1 


A * f Av; N — 1 
* , * ” 
* * = N ö 1 


Neve, A mean Proporti dai betuves ey" two 
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ther A 0 ABC. (Eucl. 4. 3.) 
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ent Length, vix. to D 
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ſes along.” er a# Ability en yn 77 orm the 

Kill ; where there i3 Capacity for it, Bs _ 

bour to & youn —— is not too great, 
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-- Before I proceed to to any Demonſtrations in this 
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once taken notice of in the foreg wars tony ward pm 
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Meaſure. | 


ASTISHS gn 435 


Cen 8. 


5 *; 


t hehehe Wend, Mt if the 20 be 


acute, the L EBD will be obtuſe, GC. 5 
2. From hence it will be eaſy to conceive, 50 
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Lon 8 Arches, — in 
5 3 5 _ whic 
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; 02 50 * 


9% 5 eee r S0 lech 


"db > Thoda is evident by In only; for 
let as a Diagram . „then 
K Make that the A, 
3 e ſubtesded by the lopg- 
WR” £2, e Sits; "viz. BC, is 
greater than either the 
3 ö A 88 _ 
"RF 4 3 1 NX dSides 
2 592 NIE £0 _** 05 becauſe it has 
ee a ee Arch for 


— — = Cgioits 
* 2 4 8 


» - 1 * 
F 5 
F 9 . 
2 \ 
3.3 3 
% 


© 4 .Conſ equent 
any My 8 = Triangles, being compared, have 


e | 
. Rades! it muſt needs be evident, that equal Sides 


wide (viz. are. oppoſite to) equal s; and con- 


trarily 185 rea are ſubtended by ual Sides. 
we may alſo hence Jearn, That if 


their Sides 


qua ual to one another; that is, if the 
1 05 Sides of the 


one be equal to the three Sides 


—— their reſpective C s will be the 


ſume, viz. equal one to the other; ſince if ever fo 


many of thoſe A's were laid one upon another, 


they would in no part exceed each other, and 


therefore (per Axio» 6.) are equal. 


But here note, The Conv of this Theorem 
not always hold true, for the 7's of two a 
y be equal, tho . eren : 

| „ « 7% Sd 


- £ of 
_ #” 
- © 1 2 7 ' a = = 
_ 4601-07 £25157 5 11 alt as 95 
„ „ vo . 2 * 370 Va 


_ polite, L's, (Buch 1. 38.) 


* 0 1 a wil + h OY 4 4 0 
R: 1 55 A 1 185 43 2:31 


e 


. * — Jen 5 7 75 | 
8 . 2 79 . 5 . 7 J 0 F4 „the Ar- 
5 5 * * F: ' 3 7 x 1 — | . | ; F, 


THEOREM ya. 


J]": N 2 plain Triangle, if one side be 81 75 
A. roduced, the external or outward £. 
Wit pt? be equal to the e root and op- 


Y > 
*. > ER . % 


PF „ ; VII . 


AV ala Gl BD of we A BCD be produced? 
thet on 9 Point B, deſcribe the — 75 "py 


d alſo 


ED 


Points C and D, (with the ſame Opening of the 
Compaſſes.) Meaſure the Diſtance of theſe two 
renn within the A, and lay down upon the 
Arch e e, you Il find them to — it exactly. 
Conſequently, the . without ths H, 1 
dt wirhio the "24: 5 25 mos 5 F | 


4 * 4 1 pF „* 
* * +” » z x 9499 $< 
f — * » > 18 0 295 


7 
1 HEOREM VI. 


Fe L at the Centre of « Cirele, is always don- 
| ble to the V. at the Circumference, when both 
the Z's ſtand upon the ſame Arch. (Excl, 3. 26.) 

This Pro Gen is ſubje& to three Varieties; all 
which, as alſo their Denalane are very evi- 
dent, if what has been hitherto mentioned in this 


1 , be rightly apprehended. 
1 © The brd Vari, 


# 45 Won Diameter AB, and Fu Line DB, TI 
6 two Lines which form the: 7 at . 


4 L e the & at Toe, * 


24 A : 
„ 
r 4 
| Ly; he 0 OT: 1 * 
8 S.. * gag 430 2. 455 


ed we. 47 #13 agar J on, ol TE 7 ay FT, 


| ſ $a pe 5 2 © © L n) 253150148 * 


7 


| Let tbe L. Ef G. . then 
if wich the Raney * up Circle EGD, _ mn 


the Point D, you dra 

the Arch ef, It will de 

hes - the + of the 
7 *FAadbobf" the. Ciream- 

b quently, C. which 
gently, Oc. W 

. =D n to by demonſtra- 


3 


” : * i 


ge"; 


* - k 2 
n P & x * 
8 * %#. » , ** © av) 
y # . $i v c 
: "xt "+ F : 4 
. * 3 1 4 * 
* 


* 88 4 
g = 21 bs 2 


aſe the J F-G1, at the Centre not 

| 725 FB J, at the Cireumference. 
If on the Point B y 

-* deſcribe the Arch N 

Which 3 


the 49 


. ' which , , 
8 Vas, 


+S *% * y s * * 4 3 ' £4 
= = 4 . RO. : 
oF . . 5 ee 2 of 1 2.53 812 158 1 . bf © * ; : 4 LE 4 
1 . 
f "i 


Cor O L * 4 V. * Agr 


. 8 21 4. 
a ee e 
| ſtand upon the 


Seele, or equal are . ua to- | 
"ons another. (Each 3. — Ln Ke hep ; 


; » 
3 * 
* 


"i TREET PET 1 49 3 3333 
nn 
nen W. £5 
. 


* 
18 42 „ : 


"If + 4 ENT OK 


| THEOREM. 8 11 
I. any Trapezium (that is, four- ſided be) be 


inſcribed wirtin a Cirele, the two oppoſite £'s- 


HY be 
8 1 


1 8 to e gar , or 180% (Zusi. 


T1 10519 717 217 


Beese rn arlen, 882155 


en 1 Soho ans,” 


meter A B; and on 5 r 


erery Corner of „„ 

the 0 uadrangle, _ 2 => as WO {hs 

viz. » D, E, F, 10 * 
with the ſame — . 
adius) deſeribe q 


the four RA 
Arches in * F. 
gure; then if Jour | 
take the m 
of any two op re. 
the Z's, whic! 77 8 
rick d Aren 
ribed {$594 arid lay them wk from either 
boo of the Diameter 0 rn will exaHy com- 
pleat the Semicircle; mens bs a ff 
of what we un 


' 8 . A, > 
4 Ys 223 0 — 
4 : py” 


5 © £ N 


4 131 2 l £4 6 1 235 #7 > 245 4 * ; 


: Corr 5000 W 2 


8 eilt "+43 


31.) 


ufficient Proof | 
be ſuck viz. that 
the 25 Ba TS ge 


* 5 r hone 1 . 
A ES . 


f " . 
© "Hy ; 7 A — 3 | 4 yas . ; 93 
4 * TW * N 4 * 4 4 * * 4X 7 
11 © $a g , 
, — 
ö ” * 0 * G 
i * 1 


50 ] 
That! is, as Mr. Ward in his 8 Young Mathematician's 
Guide very pertinently expreſſes it. 
I the Diameter of * Cirele be made the 
| « Side 'of a Triangle, he £ oppoſite to that 
4 Side be any where in the Circle's Periphery [or 
20 d e de * 1t will be re = | 


* N 
8 f 


we Duni RATION. 


i; 


* The Mater being thus clearly laid Na a 
the Method of Demonſtration 1 propoſe ſo often 
repeated, and withal ſo eaſy in Practice; I judge it 
cannot any longer be difficult for oy one of them- 

felves, to apprehend the true Nature of proceeding 
with every 
W . 


\ 


— * 


this manner ; and therefore I ſhall bs 
4 © \ very brief for the future, 


bad N24 kind ha ns; to occur. 
6 „And beser it ſuffice 5 
* ly to ſhewjthe Ng. from 
5 SC whence alone the Truth 
1 1 the laſt Theorem will be 
V | 
SON ol” Wo” For the Arch en the 


ei Semicirele abc; 51 


— 


quently £ bg oe, the Meaſure of a ee 
mhich warts bo projet. . FOE x a7 : 


"> 


My 14D "Go R 0 l. L 4 RA E 5. 3 ind 
48 Stem benen we-map eafily len, 9 6% 2/77 
72 hag 


wy 3 any. 3 AN a 
e eee. 
Right . 4n at 3 7 87 5 0 . BY he rt \ * 


1 That an L in.» a of rl es thn . 


* e i. 5 greater than a | 


few 


* . 


ration that requires ts e demon- 


when any thing of that 


"THEO: 


* 


1 51 ] 
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THEOREM XI. 


\ Perpendicular, drawn from the Right L of 

| any Right-angled Triangle to the oppoſite 

Side, ſhall divide the Triangle into two Triangles 

. (or like) to the wu — alſo one fe 
unto the other. 


n Drens RAT. 
Ins the Rigbt- 


# angled Triangles 
A (5) C, let fall 
the Perpendicu- 
lar BD; then 1 
ſay that the two er | 
{X's A(D)B and 
B(D)C, are alizʒe 
to each other, and alſo to the PH A A(B)C. Fon 


1. Uſe plank in, that the ( A in the greater = 
. B in the leſſer A, and alſo that ZL B in the 
zreater A = LC of the leſſer A, as the priek:d 
ches in either A do clearly demonſtrate; and as 
to the Lat D, in both A's it is a Right J. (per 
Theor. I.) conſequently the two Triangles A OD) B- .--4 
| and B(D)C are alike. Which was, "af 3 
And in the ſame manner may they be proved wh. 
| milar (or alike) to the whole A ABC: But this 8 
ſo plain, that it's needleſs ro uſe any more Words 
about 1 It, 
The like may be affirmed, and proyed'of a rigltt 
Line, drawn pajullet to one of the Sides of 12 
plain G, viz. that it will cur off 85 A ſimilar, or ö 
Alke, to the * 7... 


F2 Few: 


- —_— 
o 


See the Figure in 
the 7 8 me 
y -& it ma ea 
ved, 14 5 — 1 6 
La, and by C Conſe- 
and the £ B is com- 
; C won to both A's. 5 
ws 08 two an 
ache and OY 
THEOREM xn. > 
Acallelsorathe of every Kind having the fan. 
| Baſe, (or which ſtand on equal 4 and bes _ 
_ tween, FR ſame rata "a ING "Om 
= w 3 amber a rig. lk . 


2 EACD be eo. | 
We Parallctes PT 
3 
| Baſe b, (or & 
e ee mala, 

eee 
* Shorts bbs the fame Parallels, 
b and . DO if the. Conſtruction of 


the Scheme be well confider'd, and the ſeveral 
1 ow ee W r'd 1 ir ouſt needs be 
. to un 40 the Ea er F. 5 
4575 1. It's plain . Ades endes | 
ADB are all nat 


8 [YES 14 4 - 


Ries 9 


WY) 
But A CAD + A ADB compleat ABCD, 
and A ECA +- A CAD compleat the ER EA. 
CD. Ergo, U ABC DS QW EACD. Which: 
Was, Err. | | | 
+  CoroLLARIES: 
Hence we may learn, Th : 
I. That all A's which ſtand upon the ſame Baſe;, 
or upon equal Baſes, and between the ſame paral- 
lel Lines, (that is to ſay, having the ſame height) 
are equal to one another; And alſo that they are 
the Halves. of thoſe Parallelograms which conſiſt 
on the ſame Baſe (or on equal Baſes) and in the: 
ame parallel Lines. (Eucl. 1. 38. 41.) | 
Thus the three A's in the Figure above, have: 
all of them equal Lines for their Baſe, vix EA 
AB=CD; and are the Halves of the Parallelo-- 
grams ABCD and EAC. 
28. Hence it may be obſerved, that a Riglit 
Line, called a Diagonal, being drawn from any” 
one L. of a Paralle rw to its oppoſite L, will 
exactly divide the ſame into two equal Parts, 
Eucl. 1. 34.) and likewiſe, that in every Paralle- 
logram the oppoſite Sides are always equal... 
_ - From hence alſo we may apprehend farther. 
that the Meaſure of every Right-angled A is equal 
to half the Parallelogram, or long Square, made: 
of its Baſe and Perpendicular, | 
And generally in all kind af plain A's whatſo-- 
ever, the Area, or ſuperficial Content thereof, is 
equal to half that Ri bt-angled Parallel my» 
(enz. long:Square) whole Length and Breadth aro: 
equal to the Perpendicular, and the Line whereon 
it falleth. x. * 5 . 
Whence it follows, to find the Area of any? 


Right-lin'd A, the Rule is, multiply half the- 
Baſe by the Perpendicular, or half the Perpendi- 
enlar by the whole Baſe, Noe Product is the Con- 


4 


341 
3 the Baſe by the 
and 8 + of for the Anſwer : Tae; 
of theſe Nan the e . 


Cn 


THBOREM. XIII 


I any Right-apgled A, the Square made of the 
pothenuſe, or Side ſubtending the Right Z, 
2 eq 111 to the Squares of et the "other Sides ta- 
Hen foghthben... Pug 1. 47 
This Theorem being + Foundation of a very. 
Ws. Part of the Matbematicks, and eſpe- 
cially of Trigonometry, which cannot poſſibly ſub- 
ſiſt without it, I think it ought to be well conſi 8 
by thoſe who intend a crete Proficiency in 
Sethi Sciences ; and e IL have reſerved 10 
this place, in hopes to make the Demonſtration. 
thereof more eaſily apprehended by a Learner: oe 
1 if what has been ſaid Rid aer 
Fad foregoing be rightly digeſted ap 


3 eq "7 DEMONSTRATION. - 
* e & he «be; ee, of the 


Þ 551] 


Side 4c, a8 dedc; do the ſame of the Sides ab and 


bc, ſo will you have the three Rectangles as in the 


© Figure; then draw the Line fg through b, parallel 


to ec; and alſo the Lines db and eb mak 
As d(b)a, and (c. Then I ſay 


I, 1 f ac is equal to the two Regen- 


gles df, 


2. The Refangle af,is double the A abd, bo- | 


ing of the ſame. Baſe and Altirude, viz. between 
the ſame parallel Lines, ( per Corol. 1. to Theorem 


due laſt) and the Rectangle fe is for the ſame Res- 


fon double the &bec. 


3. But thoſe A's being of the ſame Baſe and Al- 
titude with the Rectangles da and en, (for the 
Lines ex and be, andalſordand ab are parallel) 


will be alfo 2 to one half thereof. Wherefore 
the Square of àc is equal to the Sum of the Squares 


of the Legs ab and bc : Which was to be demon- 
"rang. OY 


aking the 


Among the ſeyeral ways which have hitherto 


been contriy'd for demonſtrating this famous Theo- 


rem, I have not met with any ſo wy and intelli- 
gible for a Learner, as this which 
In F. Gaſton Pardie's Book of the Elements of Geome- 


rris; and tho* ] have not ſet it down exact 
the Doctor's Words, as I find them in the Tranſla- 


>; 75 tranſlated into Exgli ſp from the French Dy Dr. 
Wo y in 


tion, becauſe I judged them not ſo fit and plain for 


a Beginner, yet the Subſtance is the ſame. 
And becauſe this Theorem, being of ſuch ad- 


mirable Uſe in the Mathematicks, cannot be too- 


often inenleated into rhe Minds of young Begin- 
ner, I ſhall 
Thus, 


ppoſe the Side 4b = 46. 
he the Side be = 36. Y Thy 
And the Hypoth. 4c 3= 6o« = 


LB 


happen'd on 


again Yluftrate the ſame by Numbers: 


3 Thea 


= 
2 
1 . Oe By 8 1 
= 


Wan 


* 


3 * 


1 
Then will the Square of 46, viz. 48 x1 into it- 
ſelf =2304; the Square of be, viz. 36 1d by ir- 
ſelf = 1296, the Sum of which two Squares is 
3600, equal to the Square of the Hypothenuſe, 
viz. 60 x4 into itſelf = 3600; which proves the 
Truth of the Theorem as before, c. Tao 
After I had gone thus far, a learned Friend, 
- Who has more than once oblig'd me in this manner, 
and whoſe Name, if I had leave to mention, would 
do honour to this Treatiſe, knowing of my Deſign, 
Was pleaſed of his ſingular Condeſcenſion to ſend. 
me the following plain and eaſy Demonſtration of 
this moſt excellent Theorem; for which I do here 
1 bim Thanks, and deubt not but that the 
earner will do the fame. | „ 
d 


1 Cn —— — 


+ 


4 


* 
« 1 
* 


=» 

2 * 

3 * * 

” S : 
— bs k 
Py * 
- 
# „ 
I 7 


1 « * 
OLE % h YT YT 
» . 89 ® i, 4 7 
# As 


Iz] the At, 44 is the of its Hypothenuſe; and | 
e and bb are the 's of the Sides; for nc and a] 
are equal, and alſo ba and rd are equal by Con- i 
ſtruction: Both which Q's, you ſee, comprehend- F 
ed within the great J ceb4d; the A's 1, 2, 3, 4+ 

are cqual, pen Atem 6. hereof, The ZZ dd is 1 
= -*Gouble. the. A 1, per Coroll. 1. to Theorem * 


— » 


of any Reſtangle Paral 


TR 

conſequently all the four A's, 1, 2, 3, 4, are equal 
to the two s dd and ee, Now you ſee that ” 
D of the Hypothenuſe ＋ the 4 A's fill the grea 
Square, and ſo do the Us of the Sides 4- 8 8 
2's; and take away equal Parts, viz. the 4 2" 
; on one Side, and the 2 — s on the other, an 

there remain the I of the a * 's * 
the Sides: L.E. M15 | 


oo oce ice oc IROLILNILODS 


THEO RE M NIV. 


Arallelogra ms, and alſo; Trlangles which are 
$2; betray x the ſame Parallels, (or which have 
we ſame Height) are in the ſame Proportlop one 
to another as their Baſes. (Eucl. 6. 1. 
Before I proceed to demonſtrate this en | 
will be neceſſary for the Learner to be acquaint» - 
ed with the following Lemma, which ſerves to 


5 the Way 8 the more ready, e . 


RIES LE MVA ts 4 
A Right Line is ſaid to be multi plied wh 8 8 
Right ine, when either a Squars; or other 
Right-angled Parallelogram is made of the two 
Lines: That is, the Area or craig Content 
lel ual to the 
Produft of thoſe Numbers w hich expre $ the Mea- 
ſure of its Sides. NN 4 15 7 * 
So that if 40 2 8 . 88 enn B 
4 Inches, and AB 9 1 
D Inches; e. I | 
ABxAC=6x4 5 2 Toeioteddo.cconc 
= 24 ſquare Inches, 
the Content of he 


Parallelogram AB. og N | 


* C | "WET API” 3 —ID 


auen 


. \DrnonotuariOn. 


TR 


[3]. 


Re © Make the Right led 
6 B Parallelogram 1 angled 
draw ef perpendicular to 
) x DC; draw alſo the prick'd 
c Line af and eC conftity- 
be 5 575 ye LN | "4 
Then as the Df: Baſe f C:: Sap. = 
Ac; and :: AA Df: A ef C. 13 f 
For Dfx ADS FA Def. And becauſe. 
= AD, therefore CX ADS SSD ef BC. B 
Fr :fC::Df %-AD:fCx AD. Ergo, AADF: 
bein : 900 Y bo 15 Which VIE . 


N * 


A 


"THEORE N 10. 


. Iris any Tris angle a Ri he Live be drawn paral- 


lel to any Side thereof, it will divide the waged 


1 05 ALS proportionally. So 8. $9. 


C2 ITH 4 


e 


8 


* en be a A, to the Side whereof BC, there 


7 is drawn the Line ED llel thereto; then will 
_ the Sides AB and AC be divided proportionally, 


1. e. AE: EB: AD: DC; I SE ;AD:: 
3 DC. 


lad AC: ab + AB; AS. 


"$2.8 


9 FS 
E. % * 5 CS RS 
hs, 5 7 7 34 4 * 
1 ; ” . W 3 
4 3 I * * * : 
. "oy * , : * 'S SET 
3 JF 2 1 : » 3 
_— e s : ' 5 c ' 77 
3a © « 5 y , . 
N F 5 & 1 8 , wars; Sworn a 444-4 e 
* 4 of us © *. 4 * — 
. p Sl Macs i — - 
| * 1 AX G * 
133 — 8 ö 8 ACT 9 : 
4 " * * * i E * * 4 
5 . * 4 
_ : . 
PE ** q \ 
£ 7 bi 0 


—_— 


's EBD, and ECD, 


Baſe, viz, ED, and be- 


s ww WY} gon. pa 


29 — Wd 3 


0 1 


To prove this, draw 
the prick d Lines EC 
and BD wy: the 


which having the ſame 


ing between the ee Fn 
parallel Lines are e- NS 
nal, (per We to 30” x | 
cor. 12.) * 
But the A's AED and EDC Ward the ſame 
Height, becauſe they may be placed within the 
ſame Parallels, as is evident by drawing 5 E thro” 
the Point E parallel to AC; and conſequently 
have the ſame Proportion as their Baſes, viz. AD 


and DC, (per Theor. 14.) that is; AA ED. A 


EDC (or its Equal EP B): :AD: DC 
; Conſequently AA E D: AEDB::AE: E B. 
And cg e DC::AE: PAY. 


1805 EE. D.. + 


a Kea 
* * 
4 LF a $5 


ST * A f $7 S858 
8 e eee . > - 
JF rmo Triang les are alike, their AN 
"peeporricakP (Eil. 6. 4- +). | 
That is, as Mr. Ward explains it in bis feng young 
Mathematitian' s Salle; «© Thoſe Sides whick ſab- 
* 1 end the equal Z's, as alſo thoſe Sides which 
re about the equal Z. 8, will be prop tional 
40 o each other. And . any two. 
« A*s have their n lonal, * inf are 
3 equal. e 6, 4 57 65 7) mn ey 4 


WM TV TRY JEMONSTRA TION. H d } 5 


Let the As be ABC and D C Ez join them ſo 

as the Baſes BO and CE may be upon the fame 
F and produce. e N ED 2 | 
- | en, 


— 
* 8 * 
% 


A Mathematical In 


L 60 1. 
Then, 3 nee the L's 
ACBandDECareequal, 
the Lines AC and FE are 
* Parallels, (per Converſe to 
3 Tbeor. 3.00 and the ſame 
pg — FB CD are 
Paragon, . ifs 4 
But in le 
E BFE, FE the mhls 4 


ral; in. (per Theor, 15.) AB's AF ar 


Which. is equal "a; pe DC 88 CE. 
And alternately, AB: BC::, DC CR. 
So alfo in the fame A, DC and AB being be- 


| pallet, FD or AC:DE: : BC: CR, (per 


22 5 9285 n LE 9 on 49 * 15 Ws 


it; | 
Ns 5 Di- : 
Pan, 43 
A, roy 
oundation * 2 - 
Jet of the Pond Sives, Tangents; &Cc. 
Sine eral . 


> fa Uſe In all the f an 
of the 7 and, c of. tbe 


now. T) 
The Converſe. to this. Theorem. 18 2 vit> 
That No A's which have. ** eee 


nal are Equiangular (Excl. 


This laſt Theorem bei ing ſo edle f in ra- | 


4 TE. Qice, to make it as plain and eaſy as poſſible, I 


will add another Proof thereof; ſaubywhit: diffe- 


rent from the former, which perhaps may be mare 


e Learners: |; 55! 
2 


3 


5 Suppoſe ; 


3 


oY 


and thoſe ſubtending the = £'s, in either A be 
x proportional, Dit 


tional to G F and GH in the 


nm oer 


and G are equal, (ver Con ih | £4 
verſe of this Theor.) And URS 
therefore it will be 0 6 — — 
5 GH. | "my * þ AL * 
And alſo alternately,” ins F Eun re Of Ya ED 
deR ' TOE 


| ſecond Proportion) 9 exeeedö 6, by jun m weh at mY : 


and GF, whoſt oppoſite (, E and H, ate equal; 


1m TU a BCTRTOCO. 


1 
Su the kd A's A and B fimilary or alike 
0 PPE other, and that the Meaſures of their * 


are the ſame as the Figures thereunto annex d. 
Then will the Sides which contain the 1%; 


The ger DC and DE in the A, are propors 
A B, becauſe their 2*s D ; le 


GH. $: Sr array 
For firſt, 1 3 
nene f 8, (hien, 

14 Part) en 9. / DER IN |! 
pane Foe In 1 — 
e (in the 23 


br Part thereof, viz. + as 12 does 8; and there- 
ore the Ratio . rather Compariſon ) of the 


£308 Ri contain = = 4, MELO * 
Alſo thoſe. Sides which ſubtend = * 8, a8 DC 


and likewiſe CE and FH, Wheth wa ve 8 
G, are proportional. 

por 9D Com fn CI. vale ee 
Is That is; 10 contains rey 
6, fo often as 1 Rey aliquor Parts of 125 
n 

e ſame may 5 the — hk Sides, e 

which 1 think is very obvious to any ohe, who * 
. atters. 


„ "will 


—— 


by Mr. Ward. N e 


«and 


4 
i} 


to obſerve them wit 


und 
* * 1 3 
* 85 
. 
F — 4 


. "Twill be of great i to a Learner to un 


Aerſtand aright theſe two Theorems, ( viz. 1 _ 


and laſt); and alſo the Nature and Uſe o l 
and perpendicular Lines, for their admirable Ad- 
vantage in the. e ially in Geo- 


metry; as ma be farther Bets Of from what Dr. 


Pell rites of Der Cartes in his Algebra, pag» 65. 
hich I mention, to pub the young Learner A mind. 

the more Heed and Careful- 
neſs. Hie Words are theſey as I find them quoted 


4.44 


Des Cartes, in a Lackes wat. y yet printed, writes. 


we « In N the Solution of Geometrical 


«| Queſtions, I always make uſe of Lines parallel 
perpendicular, as much as is po Kible, (be 
« means, as man Lines as are uſeful.) . or Iconfh- 


.«< der no other Theorems but theſe two, IEG Sides. 
40 of like O have Mer Proportion. And [in 


7 As, whe Same be greateſt Side is —— Gag 
Sides] And I am not a- 
many unknown. Quantities, 
ar 1 may reduce tho propoſed Queſtion ta ſuch - 


15 


2 Terms, a8 to depend on no other aer er 


FS N N 2 5 N — An nr: 415 + 4 4 20 * 
Pk >. [OT TIS enen are, * 1 11 cn 9500 


. 
x 


7 
24 : 1 
-+ 4 917 . |; 1 10 


4 1 * i Eo R K. M 857 a f 


JF « Right Line te divided, ia any how, into two 
Parts, the Square of the ile Line will be e- 
al to the Qꝰs of both the Parts; and two Rect- 
e (Earl. 24.) 


$a MC NTT 44.7 394007 eee G1 0 


.D E 'M o N s e * 3 
2 be djided, by Chance hance; in the Polgt C, 
RO $335 4\ ABI BS, Tr 2 3.rom C draw. 


» ag 


* 


4 


* 2 
A Sx 
| 


the Line GK, at the Diſtance of AC = i + - 
Then it muſt needs ap- A (ol 4% Det 8 
28 be a Truth, [that —— — 


Line A B, vir. ABD E, Git * 


is equal to the Squares: 
made of the Parts CB and 56 
CA, vs. HK FE E and : -: 
| ACGH, (for HK is equal 5 =. 
to CB) and the two Rect -. 


[tained under both tber 


1 % 8 ˙· „„ 4 1 


be to;puzzle the Learner.; for indeed I am of O- 
pinion, that'the too formal and regular Proof of 


7 8 


dere a ang Las Ai 


; 55 s 


* 1 


e chan the 


one of the Sides (as 10 
Part, of that Side produced ( As CL) Ty * 


6 J. 


CF parallel to AD, and croſs it at right L's, with 


the Square of the whole 


8 bros 2 


angles G F and HB, con- . — 


Parts; ſince being taken together, they 
more > Space than the Square of the Whole 


If, cannot . HT, 1 nder 8 of a 


Matter ſo evident as 7 this to be needful, except ir 


a thing plain in jtſelf, always wender it moro 


"THEOREM *XVIIL. 


IR every V Obtufe -angled; (6s . (0). By "WM #2 
Fquere of the Side fuk A £4 the Obtuſe . 
9 of the other two o 
Sides (AC and CB) by two e 0649, . 


With the Perpendicular 15 let fall from B upon 

5 e inen 0 ue 518653 -4 
8 ain 10 Uh 27 1 * — TY 14s + 1+") | 

- 4143 | G 2 5 E * 908 


* 
TRI + 


„„ — — — AA —⁰¹-Am Ä . 
_ * 4 N 
" 1 ” 


| d 
282 805 {ws BEV) 
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"D=MoxsnnATION, 


the Dif, AL = 's of 
and CL, and _— 


AN CANS. 


N 7 
* 6 * ; 
4 » 1 
3 2 1 
* 
* 3. + 
W S res 31:3 £1. k N 
8 pA 4 . + 'o 
* Nn 2 P. $2483 4 £27 342 
a | | 5 ; me g 
* MN ; 4 * [1 1 1. 1 1 % # 
4 7 S ” 
1 wager” Finn RL ars e ee ie ef 6 
a \ 26 a * 4 
Y L 9g 6s Ig 4 
. * 
* — 
a * 
of MB 


The vare.of AB ='s of PC ED 
rv 5g kr 22 


l 
E (ber lat Theor.) Therefore U of AB = 
's of 51, LC, and o 2 B's Wer 


2-05 9. 
— 2822 ITY Kt * 2 2 1 
. LETHAL SITES Lot AR LT 
Sigh wi | 
5 5 » » : 1 
* 2 * 
e ee 
Nr A 3 
1* 8 7 * 12. «a Bag N * 58 
5 N . ; 
; N N. x 2 
* f AAS ——.—— 9 22 


1. , ; ? W Se * 5 \ x 'P "9 þ 1 * * { v 
OT, 4 14 5 1 * ts 1 1 
2 2 - A > * F +» 4 a " — — i . "= * £ A. 


4 0 7 5 fuk 


Peet 1 L. 

angled A BEC, 
HY which id equ 
them both, ( 


Then oy evident, * the © of AB, Cots. 
ADEB) is to the O'sof AC and CB, vs. 


Or) tans FK 4-206, OM and g N; and 


cy me 
contain d Se 


e 1 


ü 


* 


eater than both by * 
But ; 


* 


3 i il be increas'd by the CJ of CL, (viz: gmir) 


_ Hypothenuſe CB, viz. CBHK. © © 


com leſs than the of A B And therefore: th 5 


* Jt 534 # © "ES 
* 4 
"7 / 
47 4 4 of 
- "| 
+4 


= [ 31 
But if this Demonſtration be thought too difficult 
for a young Beginner, he may conceive the Truth 
. this Propoſition by ſome ſuch eaſy Method as 


e 
er r ;19 bo Rightangled as 1% the 
O's of the Sides AL, and. B, would be equal to 
the N of AB: | 

But if from B bs; drawn be Line BC, the A 
ALB, by that means, will be parted, into two o- 
ths, Xs, the Obtuſe . 4 A5 and the Rect- 

le A CLB, and or the U of LB (viz. BS TI.) 


for ę mand CL are equal. 
Shar is, it will be changed into the U ofthe 


ut the Q of A L:(viz. AL N) will deereaſe, 
and become leſs by the 25's: NR and 6 alt. 
which is plaioly l Inspektion on 5 "OO 
ſequently, Sc. 

For if to the (1's of BL and 41, (which are 
equal to the [J of AB) you add only the U of CL 
{viz g me), and take my the two CD's 5 
and g the O'sof AC CB; muſt needs be- 


of AB is ter than both the Squares of 
_— CB, edit the Propoſition. oy 


k * 5 1 4 bl il: * 8; 1 27 7 1 by A 
( ; % | q 1 9 * 5 


. 
z 
: * * &#. | * 
n <3 BY . SS > K 
+ ? . 18 R 4 
nnn 
* 
yy THEOREM: 
* 


{ 


. FY any Acute-epgled A, (ﬆ 22 Perpend | 
cular. 485 be ſet fall, th 9825 
of the two Sides (as b) is ie th Q's of the 


other Side, and:thar $ide,uponwhieh, 8 


e ac) by two n men 
C "Tr 7 — 4 


— 


* 1 ————— EL EIS - 
af "is * . A * 4 * * 


= 
nh | 


* 


1 
of the Side a 5 and that Segm. 
between the Perpendicular an 

- On)" "Excl. 2/130 + n i | 

This Theorem HEY be e er the 

| Nine männer at the laſt, but T' chuſe to entertain 

the Learner with Variety in this place; and * 

rather, becauſe it will give ns an Opportunity 

Jotreducing | he Method uſed for ſu trefti 

dne Square from- another, and producing the 15 

Kerence between them in à third rr And alſo 

Seen of redueing Perallelogramz to Geome- 


al Squares. bs tau this 
pte: S 


8 * ®,, | 
* 


* 4 


* 5 
FF. 5 . Ka A LA > * 
» 


Ab REST 18 2 


+ (5 I Prim 3g of te laſt Chapter, Ps a 
0 | ual to both NN the Sides'( ac) 
1 as mp which let be the Square Te oc E of 
| Vir inde) . 
1 $45 ig 3 in An 8 2 By, 8715 EF wa 


* 3 % > 
4 2 bo s Ko a n a 8 : : 5 , # k ? 3 * 3 * 
49 ol "Wag EE E 
0 ) h : 


0 ee Gin the 8 
| 8c % to uo ine did . 
apes, dog 


Sz. v7 $1 N 8 1 2 
; men N 
| — 9 Je in in 73 ee as 


5 A e e 


(a 605 deſeribe the Semi- 
% circle. fn; from (d) ere 
the Perpendicular ( c) un- 

i i it inver-whh 22 ir 
= e TD Chet 
= | i BIRTH, | 8 r 14 5 (ID > Hah a 9). $1481 zones. 


13 * : ; 2 1 
% Pa L * . C * 
J 17 4 ? . 
c 4 a 


TRI" * 


* rr . . ¶ e EO ee 


* 


b 1 


Kr fo Mo ha} ie 


3 * 


— 
# 

x. 

* 1 


2 * ws 


— 
＋ 


3 


CI 


* If pd . * 
© 
* * 


| 45% which the remaining 
| c 


(i) be produced ii it ION <>. 
eut the Circumfexence, it e the Side of a 


1 OTE F Þ 


4 We (#4) and (d 40 


* 


| PrP ON MATE TY we Os 1 ket e 


of the Line (ab): For of (fa) or (ac) is 

equal to rhe 7's of (4b) and (be. Ye der 3. 
doh: pr when the UI of (2 ; ) 1s taken out of 

en 1 


ef ( * wb was requir'd._ 


22 2 17 


. oi Po LEM. 11. 
But now, to/prove that the U of e e | 


the double Rectangle made 4. 5 Side (ac) and 


(dc), viz. r 4, 4. as follows f | 
Increaſe the Side (a) | 4 


of the Redtangle yF A % or 5 OA 
by the Breadth . e 
echoed (n), and on 4. Sh * 
deſeribe the Se 


(rn); then if the Side 


Setra, ue tte be done ; which Line is 
alſo equal to (56k in the former 3 and 


mes the Truth of that Operation. 


This is, in truth, no other than the Method pre- 
ſcribed for drawing a mean Ne Line to 
two other given Lines, (in Prob. 17. of 2 the 
laſt), as may be eaſily 3 . "ou" 


——— — ao. — 


— — 
—— — = 


rad) is a 


n 
But if three'Lines be p 


2 


— — — — 
, ̃ ˙ͤà̃ꝗ Q OE De, — 
* » * 


; * 1 ** 7 1 1 ＋ 
4. 12 = IJ l "wb þ Ly % 4 4 4 4 
. 7 1 N fi af of > ho * 1 Y 
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For erg (by the 10th bereef) That the L. 


circle; and by the I ith, the A'sr (a) d, and (a) n, 
are ſimilar; therefore there is the ſame Propor- 
tion of (to (ad) in the A (4d, as of (ad) 


to (an) in the A 40a) n (by the 16th); therefore 


(ad) is, a mean Proportional between (74) and 


+. 


e 


- the Rectangle conta in'd under the Extremes; e 
conira, (Excl. 6. 17.) conſequently the Square of 
(da) is equa! to e (14) 4) 

| | at ſome 


g. E. D. 


* 


am content it ſhould be thought ſo, if ſuch as have 


2 Genius this way, and are not able to apprehend 


thoſe Demonſtrations which are more nice and ac- 


- | curate, may be profited hereby; for whoſe Sake 


they were 


ff3 3 4 e 1 
e 9977, e e ne bd: 


* — 
— & + " 
N +? A. | LEONMES > v * 1 * +» 
5 © "7.4 0 RIES » if LIE TD ; 4 3s o 
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i 


| 5 „ 333 ES Fob eb 74 | 
9 Waun: „A #3 i ann 4471 
8 i $07 fo 3 1 1 ue! * <#- | 

©5% a ar » * 4 y * d Pp 1 
Nan en an 155434 
” Pd 1 ) * 


if : mM " ; ; E | 
IT Fig FE iel 


% * 


< 7 1 1 75 L * 
Bey | „ ISI SUR 3.4) een 
Ss os es 


ight C, being deſcribed in a Semi- 


IT. cecheck it will be ſald, that ſome of theſe De. 
monſtrations are too mean and mechanick; hut 1 


* 


a" the Ana 


, bn e td 
* 


cee 4 true ebe 1 Sj ines, 
Tangente, Secants, &c. 55 thoſe Lines 
. belonging to a Circle, by which the 
., Angles if every Ri l 72 Triangle 
are meaſur'd, together with their Con- 
Note or Make : ; ſherving bow they 
are deduced from 4 : Circle, and 0 
transferred to trait Lines ; alſo the 
Ratio, 'Reaſon, or — which 


+» thoſe Lines baus #n-reſpet ron 
5 of a UE in nature Num- 
ers. os 1 2 7 


7 > pr n 
l 8 K 0 K. 
e — 


f N the Medſuration of a Kinds af Triangles, 


we are firft to conſider” fix thin 


things, namely, the 


thyoe Sides and three- Angles, of which, as you 
Chap. 1.) every, 


Tra 1 RE h | 
Triangle is e aviu 5 
three of them given, we may by hs K. + of 
ion, (or, as ſome call it, the Rule of 


Proporti 
| Three) find out a fourth not yet diſcover'd- 


But before this can be done, we muſt alſo confi- 
logy' or Agreement of the ſeveral Parts 
le one to another, That is, in other 

- Words, 


of « Triang 


| oh 
| Wards, we muſt firſt find out the Way of reducin 
| > crooked. Lines to a becauſe every croo 
25 as, the: Meaſures of the Angles 


* | ine in a Trian 7 

| in lain, "and the iaes in ſpberick Triangles ara, muſt 
" firſt de reduced to a Right Line; which is near 
enough perform 'd by the Definition of the pes 
- tity which Right Liver applied to a Circle have 
in reſpe@ of the Radius or Semidiameter of that 
Arcle. And here it is to be noted, that thoſe 
t Lines are uſuall 0 termed Chords (or Sub- 
nies) Right and Verſed, Sinet, Co- ſines, Tungentr, 
& angents, . Secants. and Co ſecants, according as 
the reſpect each 2 all which we ſhall treat 
Dh > een he n 
nb "Chord. or Sub e) 166 Right - 
a Cirele from one Extremity of the 
+ Cirenmference to the other, as the 

1 55 1. ee v ones 
74 44 Foo | 
4 wh bed every Diameter is alſo a Chord rd 

beer andthe: n that can be raum Ini any 


nt Are ho ri 5 "Lin "ops an R is "half. the 
© Chord of the double Arch: As the right Sine of 
41 or teos is the Line dt, it being the half of 
rt, the Chord of the Arch £4, equal to twice a ?. 
In like manner the right Sine of tc, or tas m, is 
the right Line hb, the half of the Chord ( or Sub- 
tenſe) e Whonee it follows,” that the right Sine 
o an Aueh, more or leſe than a Quadrant, 
and not greater than a Semieirele, is one 
and the ſame; for as the Arch (ct) is leſs than à 
Quadrant hy the Arch t a, ſo the Arch : m doth as 
much exceed a Quadrant, to both which Arches 
the Line 1 5 is the right Sine. S0 that p roperly 
ſpeaking, whenſoever the right Sine of an — is 
aal d che Sine of the Complement ee | 
| bp 8 are ee — of Complement 


(PID. 1 


— 


J K A Rare, £. 


9 


ne 


le) 


; and me. 


| 2 of. 770 . is. 225 io that Part, or 


eie 
a 
= 


mrVYwaSaggaFUuey UN oa. 


Cor 1 
"las Arch leſs than a Quadrant, as the right Sine 
of the Complement ( ha) is the right Sine of tc, 
that is, the Line th: Or you may conceive it in 
other Words, thus; The Co- ſine of the Arch cs, 
(:e. the Remainder thereof unto. 90 Degrees is 
the Arch f 4, the Sine whereof is du; wherefore : 
is properly enough ſaid to be he Oo ne, or Sine 
e be fey ok Gathiays! pep: 
83. The . ine ot an Arch is a N 
Ae ro Ng Diameter drawn from — to one 
Extreme of the given Arch; as the right Sine of 
at and t e, which are the two Lines dt and tb, are 
both of them men to che Diameters an. 


4 The . Sine of the See or the 


the oxal 6 4 tb, is 3 to de. And. —4 it 
may be. uſeful for the Learner to obſerve; that the 
Sine of 90 Degrees, and the Radius, or Semidia- 
er, of a Cirele. are all one; for the Sine of an 
2 h equal to a QMadrant, muſt be the Radius it 
ſelf; ſo the Sing 8 e ee, 
der 17 Be 1 +1104 8024 * ®1 {4 rity 13751693 91271 
3. The, Ver/ed Sine is that; Part of the Dianie- 
ter which lieth between the right Sine and the 
Circumference; as the Verſed Sine of the Arch 
te, is the Line cb een the Varked Sine of at, is 
ad. i one tor: wal 1s: 
95 The Vol: Sie of an Arch ee than a 
aaranm, fe Lip 4 55 be Verſed ns of 


2753Þ 421 


Sing TH ch leſs than's 
er Verſed Sine f fond 


2 
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l J ” k s ; 8. 4 
01 p . * 


- 


5 cant of the aforeſaid Arch Fc, an 


 cincle;(\ or 180 


- Deſcription of sines and Fangents, Sr. I tha 4 


721 
8. A Tungem is 4 Line ſo-called, for chat it 
- toucherh the Circumference, and is always drawn 
dicular to the Diameter, and that End of the 
Ar hich cutteth the ſume; ale Tangent of the 
Arch dc, is the right Line be. ' 
9. The Kean is a richt Line daun fem the 
Centre of the Cirele, and the other End of the 
Arch, until it meet with the Tangent; as the Se- 


d of the Angle 
ar le) is. — o $6 Ce 

10. T erence of an a Quadrant, 
or 90 whether it be more or leſs, is cal- 
led the plement of that Arch; ſo t is the 
TComplement of the Arch c, and alſo of tam; 
and d the Sine of that Complement, ab'the Tan- 
t, and e the Secant thereof; all which, for 
's ſake, we call the One, Co-tangent, 

and- ſerant of that Arch, Bur, 
9 1. The s of 4 Arch Sor 
grees, Thou ea Sup- 
ment, and not the Complement thereof, as it 
uſually is; ſo the Arch # c is the Supplement of the 
Arch ma t to a Semicifele. 
Vote, The Complements of Angler are the ane | 
/+ av this Completiients of Arb. 
a. The: Medſure of an Angle is the Arch 4 

Circle deſcribed on the angular Point, and inelu- 

ded between the rwo Lines containing the OW. 

| 5 Rap 15 
Having given the Learner this brief and « 


next ſhew the Fabrick or Geometrical Conſtruction 


thereof; and then ſhall define, or expreſs in Num- 
bers, 'the Relation or Quantity: that theſe Lines 
| have in reſpe&@ of the Radius, or Semidiameter 
of & Circte, Which is the very Fonndation"'or 
Ground - work of the Tables of natural sines, Tan- 


ticks, 


g : ow . ſo uſeful in ſundry Parts of Mathema- 


C73) 


ticks, and bog ig ſo neceſſary to be under- 
food by thoſe, w hO deſire to become tolerable Pro- 
ficients in thoſe Studies. But firſt it will be con- 
venient the Learner ſhould here call to mind the 
foregoing Definition, of a, Circle, Chap. I. 5. 1. 
which we ſhall briefly repeat as follows. 


"DEFINITIONS. 


27 "Tho Circumference is that curved Line; | 
which is every-where equally diſtant from the 
Centre, or Point on which the Circle is deſerib'd. 
„an The Circumference of every Circle, be it 
great or ſmall, is by Mathematicians divided into 

60. equal Parts, d Degrees ; and each of thoſe 
ees are again divided, or ſuppos'd to be ſo, - 

into 60, other Parts, called Minutes; ſo that a De- 
1 5 is the 36oth Part of a Circle: a Semi- (or balf) 
is Hrided work 180 Degrees, and a Qua- 


W fourth Part of a Gireler. contains juſt 90 


Mi 5 The Diameter of a Cirele is a Right Line 
45 thro' the Centre of the Cirele, n it 

W into two equal Parts. 
| he Semidiameter is one half of the Diameter, 
and 4 1s pond teh the Radius. 


1 ** F OI" ? 
"499436: 3 1 b ea 1 >. 
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1 


The Gemonica Ciniftration of the Lines of | 
Sine, Tangents, &c. | 


45 


„ 


1. TroeN a Sheet of fine Paſiboard, or any 
” convenient Matter, deſcribe. a'Semicircle 
of an Radins; ſuppoſe: 2 Inches, as Fig. 2. in the 
: half Sbert 10 fold. unt: Divide it into two 
k CO PEI ITY 1 perpendicular to the 


Diame- 


741 


Diameter V T. Let each of the Quadrants be di- 
vided into ge Degrees, and numbe . V and 
.S to A, by 10, 20) 30, 40, Er. to 90 2+: 

2. Draw ſtrait Lines from 10 in one ne 
10 in the other Quadrant, until you Some to 90. 
The Line SA ſo divided, ſhall be à Line of right 

Sines. | 
3. Upon the Point T, ere& a Perpendicular to 
L; and from the Centre 8, to every 10 Degrees in 
Z the Quadrant, draw right Lines till they meer 
2 the Line LT, it mall be 4 true > Tangent 


18 "Thoſe Lines which inde Ervin the Centre to 
Sata Line LT de called Seen and may 
de transferred te the Line BA, by placing 
one Foot of your Compaſſes in the Centre, and de- 
ſeribing an Arch from every Degree of the Tan- 
nts, ba the Line BA; thatL dota re ef 


ls The Line T V, which is u to theDiazie- 
ter of the Circle, or twice Radius 8 T, isa Line 
bf Verled Sines, and is no other than the Line of 
 Ripbt Sines doubled, and number'd from V to T, by | 
40, 20, 30, Sc. to 180 OP as 288840 from 
the Scheme itſelt. 1 


| N of rides, I haves 2 e ener 

but to Jo, and the Seeants to Co: But tis enough 
2 for my purpoſe, if t 3 had not been extended ſo 

far: my Buſineſs being only to inſtruct the Learn- 

| _ er how ts perform it himſelf; which is ſufficient- - 
— by rhe Figure itſelf, and the Directions a- 


In order to give the Learner a clear and diſtind 
Idea of "theſe Lines, when they are applied to 
Practice in the Buſineſs of Trigonometry; it 5 
nor be amiſd if we here obſerve, that t 


the Right Sine; and the Right Shs of the Cum 


be 
3 


N 
{ 
1 


3 


"laſtly, the Radius, the Tangent Complement of the 
2 mn Arch, and the Secant of the Complement of that 


49 s KE O T. u. 


5 23 ws the Seidlaberer re, to be aivided into | 
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. ment. of any Arch, make a plain Right: 

. angled Triangle, as v ht, and the Radius, . Fig. 1. 
the Tangent and Seaant of the ſame Arch, | 
make another Right-angled Triangle equiangled, 
or like to the former, as the Triangle eb: And 


Arch, make another Triangle equiangled, or like 
to beth the _— as the Trignglp ra 990 


* 


* come now ww to define, or expreſs in Nambers ths 
E that theſe Right Lines have in re- 
ber the Radius, or Wee of the e 


» thus: Perot: 9 „ 1 0 9 7 


loooοο Parts, and that the Arch fc c 
ts ins 5 Degrees, arty e Ng. 1. 
ine which ſubtends 60 Degrees, is 8 
to the Semidiameter rc: 1 th the Sine of that Arch, 
will. be equal to balf rc, and conſequently muſt 
contain ont 506000 ſuch Parts, Now, by well 
on. P the 47th, Lib. 1.) 
at in N Triangle, 
XL pa I to the r apr ge 
| e ee d the 9 we 


4 r 4 


ER 


1 


9 * 


* Note, This Propoſioion (which ! is eee 
Tee, 27. bereof) is ef ſo great Uſe in_the 
ks, that its „Pythagoras, is ſaid to 

— ad in Sacri % che Ge an Hecatoneb (i. e. 
an hundred Oxen). for thaw «lifting bim to. find it ont; 
e n ee ee wen- 
tion. 2 is 2 I EMS ; ; 3 
5 . 2 7 * 2 "bs . ſquare 


de- 


Pr " 
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ſquare 1# (1000000) 4. e if we multiply i it into it 
ſelf, it will produce 1000000000800 Parts; from 
whence ſubtraQing the Square of the Rieb Sine 
th, viz, 25000c00, the Remainder (59997 5000000) 
will be the Square of vb and di, the Sine of the 
Complement; and extracting the ſquare Root of 
999975000200, you wHl have” che Line rh. This 


n you ſays 
| As rb: th::rct ET 


it will give you the Tan i then addin to- 
gether gin Jab of een deb, their Sum ing 0 the 
ſaid- Propoſition) will be the Square of rb; of 
which extracting the Square Root, it Hall be the 
Length of the Secant Line 7b. 6g 
I ſhall conclade this Chapter with varas the 
Learner in mind, to obſerve two things from what 


207 been 122 in this and the | foregoing © . 


I. We n henee learn, thut tb e Radius, or 
Chord of 6 Degrees, the Sine of 90 15 70 i and 

the Tangent ef 45 4 are all 8 if you 

take the © Thor of any one of them between the 

© 8 and "oy io the reft, it will exaktly 
1 you them. 

2. Hence alfo we ms ice de me len '*hy 

"there are never any ( ſeldom 

Verſed Sine expreſſed i in che 117 es, it bein e 

= needleſs thing; for the Chord of any Ar 

ily found, by only doubling the right Sine of that 


p 5 9 1 
|S. 1.4 1 l 0. 


3 N and the Verſes Sine of an Arch, if it be 


Teſs than a CG found by ſubtraRing the 
Coſine of the the Diameter; or, "which 
is plainly the ſume thing, that Patt of the Piame- 
ter Which lieth between the right- Sine and the 
"Centre of the Cirele. But if the Arch be more 
than 4 Quadrant, you "muſt add the Coſine of the 
Arch to the Semidiameter, and it gives the Verſed _ 
Sine required. C H AP. 


5 98 9 27 - 
8 » 14 ; 
* . 0 0 „%) : * #4, a 1 . As * 
4 0 — 14 | 1 | & ? . " 
4 * %. he * 1 * 1 * . 1 _ 4 
: i b % , ® 


* ** b ov — 
14 in, 


A brief and clear Explanation of the 
LES 2 32 34. 0, Th BETS Er bs 7 ; ; 1 
Logarithms of natural Numbers, and 
tbe Table of proportional Parts nfu- 
lh fabjoined thereunto; and alſo of 
the Table of Sines, Tangents, &c. 
together with their Uſe and Operati- 
on in the Mathematicks. - - 


bi 
14 


— 


4 4 3 * * 3 117 4 b 4 — > 
SA GT 
f { . * 


1 whom, or after what manner theſe mof# 
D uſeful and neceſſary Tables were invented; 
or what Changes they have fince underwent for 
the better, is not at all material for rhe Learner 
to be here acquainted with. Let it ſuffice in this. 
. acquaint him with fo much of their Uſe, 
as ſhall enable him, not only to underſtand and 
xerform the Work of this Treatiſe, bur alſo wilt 
_ be: ſufficient for almoſt any kind of mathematical 
The beft Tables of that Sort, which L have ever 
ſeen publiſh'd, are thoſe in Mr. Taylor's Tbeſaum 
rium Mathematice ; Which Tables (or theſe of like 
Sort) I recommend to the Learner, as the moſt 


conciſe and fit for his Purpoſe, 
VOWS, 


3546 


” 3 9 ; 
» & *\ 


4 Number under 100, or Ibo, being 
Siven, to . the  Logarithm 3 
Nel 8 — 
Jb. the eres Number conſi t * of oe Ned 
Places, its Logarithm and Index are found in 
-the Beginning, or firſt Side of the Table; as ſup- 
Fer 5 and 21. Look in the Left · hand Column un- 
r N, and right againſt thoſe. two ue the 


ext CO are their Logarithing; * 
| , 5. its Log: = — 0, 0 % * 5 8 1 
Afi o fone its Log: = 322219½% 
the manner 105 will find ke 
| | . 
| « 792391 
= (Sl x: 995635. 


* 


0 ebe 58 Eigure ee * Left-hand is en 
the CharaReriftick, or Index; and in md emma | 


| where it is ſet down, is always ſep 7 9 4 7 
reſt by a Point, or Prick; but in 
ed Tables ir is left out as unnece 1 TRL aA 
ts ſhew, how 1 00 Places of Fl, a8 natural 
1 conſiſts of, and, in 1 . or abfolute 
Numbers, is always 1 leſs in Value than the Num- 
ene . if W Wee (uber | 
Ale 1 Ser 
. ets 0] ir * 12 on] wy TV INT He wed dents 
e no ae Pg e ban 
i its Index i is 2+, 3 
Wo OW 1000. | 2 3. 2s 
10000 Pp 4» 


Sc. 


79 1 


Which plainly ſhews, the Reaſon why in all Ta- 


bles rhey are now left om u e u, - 


dan Obtained: - 
2. If the Number whoſe Lis is is fought, conte 

of three Places of Figures; look in the firft Co- 

lunin under N for the Number propounded, and 

7 ainſt, in the very next Column, ſtands irs 
Logarithm ; to which you muſt prefix 2 for dts In- 

dex, being 1 leſs than the Number of Places. 
Thus the -© 


2. 382017 
Lern of < 29. af: 253533- 
| C999 2. 999565. 
Me: A the n Nomber conſe af 4, Ae 
then obſerye Ents s follow 
Look firſt under N ors e 3 fo 2 Places next 
the Lefi-hand, as befors; then for the laſt Figure 
find it on the top; and carry ing your Eye down- 
wards in the ſame Column, until you are o polite 
to the other 3 Figures under N, you ſhall there 
finds its in to n Go prefix'd its 
T0090 3. So the 


95 


8 * 7 2 


e oft fo | 
99 kg 2 * 
"C9999 7 ? 


4᷑ But if your Number conf 5 Places, which 
is one Place more than the Tables r to, you 
muſt in this — — A End 
| ropesrional Parts, I! En 
ak after the run y the He 


may be: found the Lc n JFEGPArY bir 
manner; n | 
Firſt ſeek the of the Rem Hi to- 
Fas bets: Suppofe of this 


arcs the Left-hand, as 


Number 


m 
th - 122 —_ S * 1 _—_ . 0 # « - 1 
* „ — — 
a - 


[$0] 

Number 27543» whaſe. Logarithm is' 3.439964, 
the common ende betwixt which ces 
and the next leſs, found under D, is 158. Which 

found in the Table of Differences and proportio- 

nal Parts, right againſt that 158, and under 3 (the 

Hig in Units place) ſtands 47. This added to the 
| ithm of 2754, viz- 3. 439964, gives ,440011/3 
Which with its proper Index is 4. 440011, the Lo- 


en _ 27543 TRY Boi e gd 

| - 22 2 1 1 Nas, d 
42178 4625 86 

The Lapin of 64829 is = Teri 
26041) - 4.415657, &r. | 


N Hie Gl That the rin of any Number 
| 35 the ſame, though that Number have ever ſo ma- 
Cyphers added towards the Ri 9 only 


141 K* altert an Unit for apt Kelp as the 
L of 42178, vir 7 625086, a ve, 15 alto che 
OY th” | 


"Of 4217800, ONE, hots der 1 6. 


— 


| * Kev DP 4159606, ©: : whoſe Index is 7. 
. of | Protein pra Index is 8. 


bs 2 33 * Ales . 
= * alſo of a'Falger or Decimal Pradtion. - 
| one g n yoo dete en on 33:95 


= Edd the Lögerkthn of u Mix'd Number, 
Take thorn oy 6. 1 1 

. m ot 9547 2 2 X; 
eke refix fade to the 


umber 


ACCO. 


uae el 4 


| 
: ; 
$ 


[HF 
4 Number of Places in the Integral Part of che Num- 
N as afore directed. 
us the Log. of 9567 (without the Inder) 5 
„ and the r Index for 1 Place is (0). 
Therefore the An wer 18 0.980776; and ſo for * 
other Mix d Numbers. why more Examples. © 
ö 2.567614 
"The Log, por 0 5 36. » OY ad 1. 567614 
3+ 695, 0. 567614. | 
Here you ſee the Logarithms are the ſame; but 
the Index is changed according to the Number of 
Places i in the Integral Parts of each Number. ; 


þ4 Fo 
2. To find the Log. of aTulger Fraftion, 
Find the Log. of the Numerator and Denomina- 
tor, and er the Log. of the Denominator from 
he Log, of the Namerator, the Remainder is the 
required, 5. e. of a Dane 97 7 anche 
en 


4 # # * 4 ary J 'S 165 11. 1 


Also 1 E x 4 FP) P L E. 2 


Let the Fralion propoſed be 75 4. 5 5 — Re 
- The Log, of its Numerator is = 3. ant 
* The Log of in Denominator 15 — * 6596. 31 
. 


5 cue ſubtrafted * * leaves. 1. HOG = 
The Leg of 7567 9955 


= Now the Reafon why the Index is'r, is becauſe 
there is no Cypher prefix'd to the Decimal; for the 


N B. The! Rules for addivg a Fai og he 


Indexes being e numeromt, and not eaffly retuin d 
mind, I refer Ke rs for 4 fall ee therto 
To that's ous Piece of 'Mr. Ed. age called” bi 
Entire Syſtem of Arithmetick. W ys 20 
© 3 7 , ex 


* 


} 


7 


2 


1 821 


nn which hath a Ggnificant 
Figure next the Point, is 1: But if a (o) be ſet 
next the Point, the Index i is 2; and 15 2 (ohnthe 


Index is 3; and ſo on, always increafing 1 
according az the Fraction removes 2 
Unity, as the OAK: little TAN ſheyys. 


inden the Tadex of | 
I 4 671, Ov, it l. 
+ i | 01, 03 284075 045, Er. 186 2. 
„of 6023 4 3, &. — is 3. 
ooo, oo, &. — * 
. — 


1 


mages ge . 


Unit, 
ow 


1 


b | 
* 


- 


by _ | Which, by * 

Learner to find the Log. of a Deeimal; 
—.— I 17 do po, more . give an Exat 
to obſerve, firſt, ones tho Jace 
marked with this (=) Mark, put commonly an 


neath, and called by ſome a Hoo of 
Which ſeryes to ſhow how mi 


Foie. the firſt fignificant | Figure 
08 1 ble ecm, to 1 


ow 
Ng 


— an a improper: N in a 
ba pets as in the af: Ca I Hh 10 5 glen, 
e 9 1 52 822 & 10 K. II 1 A a 
ns I 1 5 Prom 


5 0 


_ © a — biegt 


11 


5 bar: 


83 1 


4 0 ** * 4 F PY 4 N 2 F Py Lbs * 4 y . — Pg 4 - 1 4 ty 


ane 0 KIKA JI 


N Tj __ 3 2 


Pxop. a. 


4 Togarithm propounded, to find the whe 
N mix d Number ging thereunto. WM | 


T Als is but the Converſe of the foregoing 
ropofirions, and therefore cannot require 
many — ay Let it then ſuffice; in this place, to 
f «dt oaly e hore and general Rule, which is 
' Regard not the Index, but look for the L 
rithm among thoſe which would have the * 
Indexes; which having found, take the natural 
Number ftanding it, and point off for Inte- 
gers according to the Index of the Log. propennd- 
&; nnen _— 


© Note, if at any ti 
not found exactly in the 5.4 py in 
it will ſo happen, you muſt then gk 


been lac inl 


4 | DJ 
ö 7 , N . 8 rn 
4 Pre 7 7 * . 
| n a Bi Nei 
— % 
*: l * 
8 * 


7 * 91 
* : N * 21 
0 1 2s Sk A et N 353 1 Sth. 4 
i 'E 0 T. II. 


= 0 * the 07 of the 'Logerithms 3 in Arithmetick. 


EN G E will appear the admirable Fo ih 
| tage of this Contrivance above the natural 
Numbers, which performs the Werk of Adiiript:= 
c, by: ddditions Diviſion by SwubtraZion;: and the 


2 r _Biquadrate, | Exe. 

Root, by an e8fy dividing by 1, 2, 33 5 
manifeſted i in the alloying e- oats 
9d 5k 7 oy LN | | iN 

Iris C1 21 Px 2 y.. J. #1: Lal 

_ Tomaltiply orb anti rip 

* 1 4 2 20 10 1. 11 * 82 (7 Sill * * id LE 3 

HE Log, f u ib . 87 %% 


5 e Log. of 36 i N —— 1 


Which added together g er 
che Log. * 3276'= "= to the gut ors $2 | 
+ (. Exile s ;Mulkiply g by 1. 
5 ef 177, Whi = 24-7973 170 
22 the Log. of 4» which is =o, 602060 - 
= b3tore mitte oy 2: — 
29140) 1 ae r 2 een hoes hg 85 59033 ea 


D The Log. of 08 = to the Product of 177 
14 | Example 3. A mird Number by i ied; 
[| a 12. 09 oy 
J . of 9. 336, Vit, alt” 

| Ad the as of I2, og, Vit, 1. 082426 _ 


| *. — — 
| 
| 


T0. 4 Sum 18. 2. 052587. 
wels of 11, he = to the Prod, of 9. ee 12.09, 
| i AM” 'Theſe 


1 


1653. „ 
Math are ſufficient to inſtrult 
the Learner how — 0 dae Number by ano- 


Theſe hae 


8 0 the ee 2 1 on to 


'P x 0 Pp. "I 
ET divide one We by another, Wa 
EE Mann 5 92 3 wilt (O34 IS 


non the Log. of 2463; viz. 3.9 2927524. 
{ 1 * of 93, vie Rt” 


Remains I. 89% 


. S the Quote of "oP 
Eranple 2. A mird Number by r 
4; . of argon aan 
e the Log- e Nee 17 


4 8 4 2 * . 


ie e an. eee 


0 "The log of $976 = ths Quoc of 937 


. 


# 
af * A. 5 * My 7 wo 3.4 ties 
; ww 4 b a - : FR 4% 
. = hs 


2 ON 22 WT K 

85 Pa * b. II. to oy th 1 ka 
Foe the Roots f | the ee ie, 
- Biquadrat, &c. Powers by Logarithms, 

I de ws the. hardeſt 22 


of Arithmetick, are 
arit A. wonderful Eaſ. e 
e Examples do N _— appear. 


* 


—— 


Daniel e: 1661 en ta iat 


ene. ) Toextra the een Ke af gh 


whe © 47 * \ 1 ha «+ Tos 74 Logarithm the. * 147 


Rule Tale half che the given 
Number, that half is the 128 the Root requi 
TY, Nn AY * 93 2 179 — n 11 


Thus, _ the Lait of 9801 = bs = 3.991270 

is = 1.995635 

"The Log, of 9 the Root ſought, 
= eren e & contrary Operation, voix 
— you Logupichm' 0 of vo by 2, which 1s 
We 74 Ni any, N + by the Loga- 
eee. 


8 * 9 e 


L , 6d 
©. * "4 * & 2 1 K. 
„ - : . 


24th, 4 Fs 9 op 1 mote ner 
I TheLog of 880. :..-:> 
15 e 22 10 extradt the Cube En r heb 


Rig. Divide the Log. of 926 3.8666 58 by 3, 
i je * — —idi9 
= +0 The Log. of 21 the Roe required. 


To o prove this, my — 1.322219 


b 2 2 wn ee 1 01 <5 97 2-6 to «20.1 | . 


5 ee of 21 | by 3, it will produce = 3-966657 


1 n. 


"The Toe: — 9261 the Cube of 21, +. e, the Pro- 
dukt of een tſelf 3 gimes, 


0 aeg r:defire the E ee ere. Rides 
1 825 7 Number 4 divide its i Log: 8 St. This 


Examples are needleſs. ou 
1 5 the Iader happens to be Aal ien thn | 
the Number you divide by, ydu a then take the 
ee de, . in common Diviſſon 


44 2 #3! . EIT 25 e705 a * FC T. 


watt 1 * g 8 


than 45 Degrees; 


5 - 
< : F * © - : . 
* * > * 4 — 4. 
© + 
" F 
* 
12 ** 
*. 
. p 5 en * 


The Explication of 725 22 ables of PEA UN 
Sines, Tangents, &c. 
the Leser of . thine, Tangent, and 
Secant; or of zbe Co- ſine, Co-tangenr, &c. 
\ of any! Arch, or Hngle of 4 Bee 5 


| HE Method for Anil of de by thels 

1 Tables is very eaſy; for having found rhe 
rees on the Tops if the Arch or Angle be lefs 
at the Bottom, if more than 


De ee fing the Minutes he 
onde and oppoſite to e 
e 


ent, you have: the L 
3 7 and in the next 
N af that e | 


thm anſwering. there= 


 -$£4,18 | F 7 gp het 79 


n e Ble, 111 44 n P 
8 RNS required to fin Fe: Lig-Sine; 


Os. Sine, Kr and Co-rangent of 33 Degrees, 45 
_ Minbres, | | | 


Turn to pp nent pw "Head of the Tabley 
and in the firſt Column upon the and of th Page 


under M, you will find 45 Minutes; 
which, and under Sn on the Top, is 


are to 


— 


4 Sine ol 35. 45. vir. 9.744739. In the nert Co- + 
lum the Co-ſine, the next the | 


next — Co-tangent of tharAreh;'y hi 


after. 18 i e 42 <3 = J 3 280 26 4 7. 243 615 531 


1 * . 
$f I 2 | — Log 
A, * - of 8 : 
. 


bewing how to find 


r the De ees on the Top, Whether Size or Tun 
= 9 P on 


„ and rhe - 


- 
— 


( 
1 
1 
; 
| 
[ 
"v9, 
j 


"TM '1 
Na N — Ne. Ce ſine. 


Co-tangent... 
33. . 25 5. 7824397 5. IF. 10.175108. 


Bes ber- note, The co- ſine or Co- tangent of an 
Arch, being ſo much as that Arch or Angle wants 
of 30 Degrees, the Log. of the: Co-fine. and Co- 
tangent muſt have the 1 of des and 
Minutes under M, 45 N of the Table 

prefix'd thereto ; as Fry. which is all one 
with finding. the Log Sine and og-tany nt of 569. 
15”: For the Log-Sine and Tangent of the One, is 
qual ro the Sine-Complement and Tangent- Com- 

ement of the Other, The ſame muſt be obſerved 

in all the Degrees and Minutes throughout the 
Table; ; Which anſwer, in like manner, thoſe on 
the 1 of the Table to their ne un· 


Ines 

Nate alte, If the Degrees of any. Sine or Tan- 
OY ad g0;.you mult. dubak thoſe. 
and Minutes from 180, and ſeek the Sine, 
gent, Exc. of the Remainder, Wy 
Sine, Tangent, &c. required. 
If any defire to find the ithmical Secants 
of Angles, which in many Tab are now left out, 


ſ(leſpeclally in the $ before eee 


8 the little Uſe which is made of 
8 ſent Practice, they may be eaſily gue 
a after this manner; as ſuppoſe you want to 


know the Secant of the Angle 3 45 E 
Subrradd rbe Sine Complement of tha 201000000 
Arch, vir — e 


dan ice ae e * eee 


And thus may the Scan: of apy other be Found. | 


K 1 


will be the 


16 1 


mill be co fie nt to ſet down the following Me- 
thod: for finding the: Aritbmetieal Complement of 
a Logarithm, (which: is what - will: make: it ap 
Io ooooοο) as of 9.919846. | 
Begin with the Figure towards the teft- hands 
and write down the Complement, or Rema inder 
thereof to 9; and ſo do With the reſt of the Fi- 
gures till you come to the laſt, which Je muſtal- 
4 ways take from 10. e reit LN REL ; 
Thus 9 wants o, 9 wants o, wan 5, phe 
9 Wants o, 8 wants p- 26995 9 5, eee 
6 wants of 10, 4. 
Vote, The Co- Arb. * any, Tangent is the.Cc- 
tangent itſelf. I Al tent 
This Ariibmetical con 


—＋ 
wh in iy hiker ar 


as as yoo find in many Places of the e Or 
. ne ee IPG e hr IE e 


JF 


449 


we ac 


4 on 


HA F UKs: 1: et 


20 15 0 of Rig gbr anglad 1 5 7 


angles, Arithinerically, Geomettical- 


125 and Iürund enten een af 


JEFORE I procedure lay! down Kate 
the Dimenſions of Righe-lin'd Trian 


general, I ſuppoſe- itn 


8 ant 


to ſay. ſomething: 


SGeometrical Figures than has been bitherto-obſer-- 
adee quate Idea 


3 
. 


And here before we conolude this Chapter, it 


— 3 
ion 1 is not in ther 
$ the Labaurſof SubtraQion:;; 


more of the ect and — of ſuch kind 5 2 


vod, in order to give the Learner a moro clear and. 
of thoſe Matters, and to render the- 
L. 35 _ Works 


— 2 — 5 l 
g * 
- — E . — ————_——— = - 
4 Oe Saree — P94” ———— qr 9 — * 53＋—ä—̃— - o 


wore 


wage 


Tria is the ſame. 


«half Clvrele... 1 F234 


bs two ki 


* 
firſt of all deſire 


intelligible. And here 1 


28 to- call to remembrance the' fifth There: of 


Chay 3. which becauſe of the Advantage he 
R ue; anne, MR 


© More Elements of plain Trigonometry. | 


8 8 all diets % Ri +lin'd Triangles, — 4 


three mes. ny t * together, ars 


erer hence y be rationally inferr'd the fol- 
fy and undeniable Concluſjons. 
t che Sum of the three Angles oy 


two Angles of any Tria being known, 
eee eee the Co 4 
ment 3 what they Wane of n 


On the aner if. you know che Sum of 6 
one Angle, the Quan dey of the reſt are alſo known 


e Per. Corvl. 2. to 9 
hn 7 Raving ta any two Ang gles r ine Triangle afs 
equal to two An: les of ae Triangle, their 


rd Angles will be alſo equal; 


MN no Triangle e can an bare ee one Right 


ruſe: Angle. '; 

H inan «ny de ee 008 Angle ge, the 
e aken together, will 
** equa? | 


Acute; and t 
From a Point given, only one Perpendicular 


te one Right Angle. 
a be dum te the fame Eine: 
, &Perpendicular it the- ſhorteſt of all Lid 


that t eun be draw from che fame Point to the ſame 
| Linda's % To 2180 18 ? $6 


-2) Mm Right-angled | Trianglo, the Right Angle 


v che grenteſt Angle, and the Side oppoſite: to - 


he grearzlt. Side. e e 9 E320 
9 That: 


n 1 EV 


— 686. of or - a * Part of two right 
4 les, dir. bo" 
Pag. 8.) 


Icon d wet think it a * ts 
theſe Corollaries, which are ſo plain and obvious of 
themſelves, as to need no other vs arp but barely 0 

mention then ; beve after all. 45 
other Element s plain Trig , which the Learner 
5s ſuppot d ſo well ac 


nn EEO: 


2. All es whatever concurring (or meeti 
| FC Point upon a right Line, — 


8 


n together, are equal to two right Angles, 
3 In every Tricngl Sides taken . 
are longer than the third; uſe a right Line is 


the neareſt Diſtance between any two Points. This 


may be thus demonſtrated. [Sddpoſe.a. right Line 
be drawn yes the Points A and B, it's then evi- 


dent, 2 a Ab that no other ſtrait 


Line can 07 drawn — the ſaid Points; and 
eonſequently if it be crooked, it muſt be lon; 
| wg AB Def. 4. of Chap. 1.) re ray of 


two Sides of every Triangle; therefore langer 1 


the third Side. (See the the 8 * 
4 The three Sides com gurke Trianp Triangl 
fome call 1 > Sides: But when two S1d = 


of a Triangle are conſidered, the third: may be 


called the Baſe ; tho that which lies parallel to the 


Horizon, * gh bay > 
n, . 


e e 


quainted with, & 70 be able to com> 


is moſt e 2 Ms 


— 


[ 92 1 5 
hone ; Others diſtinguiſh the three Sides of 
10 ns end u e ghi- angled Triangle thus: 
PP They call the under Side ö, 
the Baſe; the Perpendicular 
c, they call the Cathetus; and 
the longeſt Side d, or that 
which includes the Right Au. 


gle; cheyieall the 


3 thenuſe.. ' 
But f the Side Le, the Lines Sana - 
5 = then more wy" ae Lege, for DiftinQion's 


*. The Angles of an plan Triangles cs mens 
ſured by a Scale of Chords; but the Sides by any 
Seales of equal Parts, as Feet, Inches, Yards, Sc. 

7 ee Side of a Triangle is call'd the Sub- : 

tending Side of that Trian- 

1 gle which is oppoſite to it, 
4s in the Triangle 4, ö, 5 
(TH | me — „ 1 t, 'the 
— 4 * e 0 Artie at „ ang ” 6 ſte ls 
the Angle. 


Whence note, Phat the teſt Side alway $ ſubs. 
tends the greateſt Angle; the leaſt Side the leaſt . 
h Angle; and equal Sides ſubtend equal Angles. 

| '* Note alſo, the two Sides of A py Teng are 
5 called the Containing Sides of the Angle contain'd 
or 'comprehended between them; ab the Sides (a). 
* and (a) 2 in the "Fig: bodice are 1 
taining Sides of the Angle . N . 


Ebeſe Things being eu; 1 A" next TE ; 
How, how by having any three of the fix Parts 
9 to a plain Triangle, (the three Ang ler 
|» ed) the reſt may eaſily be obtain d: Bur 

let me * farrh& (for ttie Take of the young 
Lerner) the following Obſtrvations. * 
| 4 In reſolving of plain Triangles, the Angles 
e given, the Reaſon or * . ent 
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Sides may be found, but not the Sides themſelves ; 
it's therefore Wy that one af the Sides be 
rare. 
2. In. Right-angled Tri riangle, two Terms (be- 
ſides the be Angle) given are ſufficient to ve 
24 Third; Ry that one ke. Terms be a Side: But, 
3. In Obli ue-Triangles, three Things, and one 
of them a Side, muſt be given to find à Fourth. ; 


Of the Solution of the Seven Caſes of. Right- 
| angled Plain Triangles. ' 
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In s Right-angled Triangle, if one - -of its 
Sides go gow Nig the other will be either Sines, 
OI or Secanti. That i, 
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the Sines of 4 hath 50 VB 0, N. 
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Now ne Lloweth this 
ce, S J | 

That in 14 e unn n 


Angles being the Reaſons or Proportion by 
the Sides are is plot Hhews ways. And by Con- 


the reſt of the Sides are obtain'd 
Prop 4 0 according as which Side you make 


R 

Andy what Proportion. per the! side made Ra- 
Ar hath to the Radius, the very ſame hath the 
"other Sides to the Set, Tangents, Sc. by them 
: n and the contrary. 


Note 1. r 


5 . png | 
f one Side, beſides the three Angles, be given, | 
17 a threefold 


_— de Radius, ſaying thus 
e "BP 4 the Werd on the given side, $1 
FR | Is to the given Side; | | 5 Ma 
S8 „ be Word on the Side eg 4 
* 1 the Side rouivet. Of Wh A! FI 
9 * l 2 = $59. .v0 Nai 15 wt 


Wote 2. To/find an le or one of the giren S 
-muſt be made Radius: Then ſay, r 


ban. "oy * one of 1b. Sides given, 155 bo 8 * 
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5 the meaneſt U 
| don bn ha the u 


| Lions of 5 e 


0 + be given, will be the third" Term. 
_ —_— given, wil e 


then the 
.will be the art. Term, the made Ti 


__ "and the 
"the true Radivs the — 8 ane the made Tenge 
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tmoſt — — . be — 
ing Practitioner, I ſhall here add 
-the dale wi ons for managing the Propor- 


angled plain A's 


— DieSin 3 1. If in roolving any of toſs gr | 
ons the ypatheny made us, and a Side 
de emanded, an ant be the firſt Term in 


the 
Froportion, and ix muſt be the , which is oppo- 
- fice to @ Side g e ee e 
cond Term, 
| manded the third Term. 


£L. oppoſite to the Sus de- 
Dirt. 2. But if an 2 be demanded, a Side mult 


5 de the firſt Term, and it muſt be that Side chat is 


oppoſite to an / given; tie L. given mult be the 


ſecond Term, Ie 
ee wa third Term. 4 
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"the r Term in 2 the eue 2 


the ſecond, and the made Tungent, if the P 
dicular be given; or the made Secanr, if the Hy- 


4 But if the made Radius 


de demanded, 
true Tangent or Secant of 


the . given 
em or 
a the true Radix; the third Term. 
| If the Perpendicalar be made Radins, 
3 Lat the Perpendicular be god : 3 
- then ma either the Hypothenufe or Baſe' be given, 
made Radius muſt then be the firft 
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made Radius be demanded, 
» with either the Baſe 


or Hypothenae,|\ and then the true 


Tangent ors Seqent nh 2 — Term, the 
made Tangent 


5 d the true 
_ Radius — think Term. WEE 
try, dag. 12. NE YN 
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552 85 at B ig & right gle: ar: %%% the An- 


ar Ci W. 96 
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25. K bein 
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3 Which 


and: the: Hypothenuſer A C is 
le at & be 320. 
the Angle C:ro 


will the 
\ the. Complemant 
18: Triangle: E hall. make uſt of in 
—— ä —— 
inten t 0 and 
to ſhew the ſeveral Variations: of one — the 
ſame Problem. And: nay to falvs chis feſt 


Ne N 
© bs By Aeli the u pee dcs) Radius. | 
Tben wil the Analogy or ene oy 
L 1.) thus 5 by 
"As Radius, « or 90%, _ 28 . OY 10. 
Parts. — 
Is to the Hypothenuſe AC, 871.8. 2705717 
So the 8 LC 5735, 3 99643 
To the Baſe AB, 156 Nees. 2, 2.866848 
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n 2 this 72 general Rule.” S 

lt four Numbers are oportional, to 244 the 
Log. of the ſecond and third Terms together, and 
from their Sum ſub the Log. of the firſt Num- 
is the Log. of the fourth 


Note, That And for Sire c. 2 0 8 Rr Te 4 
Sins-Complement ) r. for Fey 6 lr 
ent-Complement; (o gent); | /e. 
Co. . for 2 Arithmetioal; and? 
ſet over Pigures, — 2 * Minutes, and 
— And Note, Things gives are marked with 
. thus (), and Things ee thus (). 
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To H TAN 8485 bo 8. Tb 2.940417 
80 7. =O 57%: 35% — = 101% 
To the en ne. (pw Wh 8 "2.866847 © 
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N of Wees), the th all ke TER Of 
rations above, 1 Kane Þ hy the Hypothenuſe in "of 
ſecond place. But for Con veniency in pla- 

eing the Log. Figures; for 3 Fug y Pro oporrion by 
 Togarithms, it matters not how the ſecond and 
third rerms are diſpoſed of. And therefore; tho 
the Nature of De in common Arithmetick 
requires that the Terms be ſo diſpos'd, as 
that the firſt and third erm be of one Name, Fer 
the ſerond with che Term requifed, (which a 
ydunz Beginner wou'd 0 U wen to obſerve); ; yet it 
is not neceſſary here. 
But here note, When Radius is not in the Pro- 
portion G the laſt Caſe it was not), you may 
800 Lee the Ojeratipn by Addition. 
only, if if inſtea of the firſt erm you place its A-. 
rit 


l - which if it be be gens. 
AIG FL B12 


By 2 z . 'K 2 : | \ So 42 
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5 2 Co-Arith. thereof, an 


be the A : 


L 100] | 
80 in this 8 wants o, | 9.919846 
3 Wan 4% 2 „Nan . 5 1 
8 wants 1, wants 5, os 5 þ Comp. 
"waning of go. 3 ww Ws 1 
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But if your firſt Nuinhe be leg 3 or 
Secam, you may then take the Co- tangent or Co- 
fine; for the Tangent- e gere of an Arch is 


the Co- ſins ur Sine: 
mplement is exactly the Co-Arith. of the Secant 


= 3 at Arch. So. the Co-Arith, of the Secant of 


9.729223; Which id the ſame with the Sine Com- 


the Angle "a 75 the laſt Operation above, is 
lement thereof, as may be eaſily ſeen by a Table 


of Artificial Sines, Tangent, Ec. And therefore, 


if in any ſuch Proportion 'you add all the three 
Terms tegeth it the Suin 2 „ 11 


ak - Kr the 2 


e 3 
i Ys 


» 4; 


. wwe Wahn 1 5 35 2 

the Line of Sines, the fame Extent e 

hr 8, to 736 in the Line of Numbers, 22 
Fr which take this general Direction. 


- To extend the Compaſſes alyeys from ths l 
Term to that Which ie of the ſame ination, 
Whether it be fecond or third Term, that Extent 


wilt reack frem the remaining ARA FR Pe, 
Wer. 5 
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T preſume it leſs to give nftances of the 
a 


other two Proportions, bee e matter is ſo 


plain of itſelf. Only take notice, that where the 
Term Secam is mentioned, there the Proportion 


cannot ſo eafily be wrought but by Logarithors. 
But this the Learner may at any time 9 by 
making either of the other Sides Radius. Not- 


withſtanding, if any have a mind to perform ſueh 


Proportion infixumentally, they muſt account the 
Sine of $09 for a. Secant of 109, the Sine of 20 
for 4 Secant of 20%, Ec. and ſo work by the Sine 
Complement inſtead of the Secant. 


The Geometrical Performance bereof is as follows. _ 

Firſt, Draw the Line AC, then from any Scale 
of equal Parts take 8751.8; which place from A to 
C; and upon C-as a Centre, with Radius, or 609 
of a Line of Chords, deſcribe the Arch AE; up- 
en which ſet 5735 from A to E, and draw the 
Line CE. Laſtly, From A let fall the Line AB 


perpendicular to BC, fo will BA, meaſured upon 


your Scale, be found to contain 736- Parts; the 
thing required. — 2 Se St OC SS hs . : 
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DIES Y | ne 136 88 
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To the Perpend. 1 46, 
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| Note, 
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 Inftrumentally.. 
| For th rt Proportion: 
| Azz. , C: 8 BC. BC. And therefore, 
I 57* 357:0336: 25 TONS: 467.4. 
i if you extend from 57" 3 410 to 320 25/ in the Line 


| | of Sines, chat Ex Da of 
e an 1 to 4614 th fo Inner bu Sri: - 


#53 
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Hirt, Draw the Line A B, oo 1 any deale 
of equal Parts take 736, and fer from A to B, and 
from B erect a Perpendicular; then take 609 from 
a Line of Chords, and placing one Foot of the 
Dompaſſes in A, deſcribe the Arch ED. From the 
ſame Line of Chords take 320 25, and ſet from E 
to D, and draw the Line AC ti it meet with the. 
dicular BC; then if you meaſure BC upon 


Perpen 
the ſame Scale of 0 wal 
ce "here aqua] Paris, 1 . 
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CAS E. II. 0 
The wo Angles 1 O. with the Bake 6 B) 
being given, t0 find tbe Hypothenuſe (AC) 
I. By making the Hypothenuſe Radius, | 
be nen (by Ar. 1. and Note 1.) i, 
As 4 ©5 19 35). e 1 57 9.928431 
To che Baſe AB, 7366. 1.886848 
80 ig Radius 90. JS 
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aſe AC, 871.8. 4.940417 


To the Hypo 


ge. AE n ; 36: A 

2. By making the Baſe Rudin, | 

As the Racing 90. | 10. 
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. Geometrical. 
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ner as the laſt; and the Hypothenuſe AC of tha 
Scheme being there mea furtd by the ſame Scale 
5 7 Parts, will be found to contain 1 1.8, 1 
W above. 
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Which being taken from 90®, leaves 32 25! the 
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cient to og both An les. as if bb) 
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1 ſuppoſe 25 133 by this time, ſo well ac- 
quainted with the ſeveral — or Characters ex- 
n'd and uſed in this Book, and the Geometrical 
traction of this kind of Triangle, as to need 
but few Words to apprehend i it. 
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cipally to be regarded, viz. the Primitive Circle, a 
Right Circle,, an Oblique Circle, and a Parallel Circle. 


. The Primitive Circle. is the vutermoſt Circle 
- of all, A ee contains all the reſt witb⸗ 
Ant; and | 


in the way we here intend to uſe it, may 


j* 


be call'd the Meridian of the Place: It is repre- 


ſented in the “ Scheme by the Letters Z © N H. 
— 81 „ 3 He ©. hg N | 8 x | 


* * & 
1 8 * k by 1 1 1 
5 5 18 
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3. A Right Circle is a ſtrait Line or Diameter 
of the Primitive Circle, which cuts the Primitive 
in two oppoſite Points, and divides it into two 

equal Parts, as H '© the Horizon, or A the E- 
Justor, n 

4. An Oblique Cirele cuts the Primitive at two 
oppoſite Points, but divides it not into two equal 
Ae as 7 r N, an Azimuth ; or PCS, a Meri- 

| lian. 

| 3. A Parallel Circle is a lefſer Circle, neither 

cutting the Primitive in oppoſite Points, nor divi- 

2 It into two be aryl 14275 as e mf, a Parallel of 

| ation, | 


5 Wien cine ws Wok" eipes iss 1 

tees and Poles; which muſt be firſt found before 

tthe great Circle, which, confticures the A that 

EY | "concerns your Queſtion, can be deſeribed, or the 

| Sidever — s 's of it W And therefore I N 
ew, eit 


4 F. Cf F F e , ' . * 111 Ss ", & I ww 4 
s. LY ein * 0 1 4 4 7: pb 


v. 
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— * = Dat. 4H yo cnet wa ii. 


"BRAS Lo! 1 da 
| Hew zo o find the Centre of any Circle. 


271 1 The Primitive cirele is day dean wh 
ths Chord of 609. upon the Centre A4. 

| 7 A Right Circle (being « ſtrait Line) hath 50 
7 tre. 

3% The Centre of an Oblique- Circle always falls in 
that Right Circle, which cuts the ſaid Oblique 
Cirele in two re Parts Thus the Centre of the 
Ale Zr N falls on the Right Circle HA ©, viz. 
at O; and the Centre of the Circle PCS falls on 
the Right Cirele E AQ, biz. at x ; Which Cen- 
tres, and alſo all other Centres of great unde of 
the e J ne, i. 


P (5 64 6 4 a #34 e 84741 
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| 106 1 "1 ; 3 
8 the Tangents of. their. Quantities: from the Cen- 
tre ef the Primitive Circle, or the; Secants of their 
Nami. ities from the Circles themſelves, Hon that ſtrait 
"Tine which cutteth the great. circular Arch at Right £5. 
| This Rule 41 general, auben you have given, the Quantity 
«of the U obich Jour; great. Circle is. ts male with. the 
Aſt Gels. ee £3479 110 eee 
Ms EY it be nel to deſeribe the 
. Are N. TALE 4 * 2 at the ener Cire 
| FR 5 min. er 5 » TIN! as 
Set the 79. 290. "From . A upon the 
115 HA O, t 1 Hun reach to the Point ©, 
the Centre of "the Circle required. Or the Secant 
. of, 47%: 29 l being taken between your: Compaſſes, 
and one Foot. plac d in Z or N, the othet being 
| turned about. till it croſs the Line H A O, wi ill 
give you Nag Point O, the Centre of the ſaid Cir- - 
Ile as 
I 25 is ut if — favs three Points thiovgh which the © Os 
Cirets 's to 28 the Centre is found by . 18. 
3 V 


4. For iche: Centre f a 4 parallel Circle, WI 
irs Diſtance from the Right Circle to which it is a 
0 allsl,. given; ſet dff the Chord of that Diſtance 
the Primitixe Cirele from each End of the 
„Right Circle, und the half Tangent of the fad 
Diſtance from the Centre A upon that Right 
„Little, Ahich cuts the other at Right /£'s.+ So 
hoy you three Points ing which the Parallel 
f paſs to find its Centre, 18 Prob. above. | 
„Or thus: Suppoſe I would find the Centre af the 
Parallel 11 Declination mf, which is 22. 30. 
| ent of, the Complement thereof, viz. 
13 * ſet from e or f to x, upon the Line 
SP continued; or the Secant of the ame. from A 
upon the ſaid Line; Either way will give the 


+ Centre required. 0 Prop 


. 


L 


. II. 
To find the Pole of any Circh. 


Dy the Note upon Def 2. of. 8e8, the laſt, the 
Pole of any grear Circle is always go? diſtant from 
its Periphery.: Therefore, 
1. The Pole of the Primitive Circle is always 
the Centre. 75 
2. The Pole of a Right Circle i is always on rg 
Primitive Cirele, and may be thus found. | 


be Pole of the Credle Z AN e 


("BN DE gl From the Chords lay down 900 on 54 
Primitive Circle from Z or N, both 85 to H or 
| OY WIN oo © Pals ſang} Bs 6 | 

3, For che Pole of an Oblique Cireley ay top 
dale Zr N. 


r 

RTE, The Pole of an 3 Cirele always 
falls within the Primitive Circle on a Diameter or 
Right Line, which paſſeth through its Centre, and 
cuts the Oblique Circle at Right C. Therefore, 
H, O being firſt diawn,at Right C's to the Oblique 
Circle Zrp ; if you Jay a Ruler from either End 
of the Arch, viz, Z or N, to 7, the Point of In- 

terſection, Wich the Right Line H O, the feme 
hall give you the Points 2 and on the Primitive 


_ Gizele; n is calld reducing, of: r to the. wot 


itive. be 
* Then t 90 of the Chords, ws ſer from 
b ore, to b mo Ruler laid from 5 5 N, orf 
"Ways will em the Right Line H 


25 ejt 
5 of 2 Si ho. pole of the; Oblique 1 


after the ſame inanner may be 
Fat? 75 the Pole oh ao Circle P * 
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| Ori it may be found thus: Set the half Ta 

of the Complement of Ar, or Al, from A, on t A 
reſpective Diameters, it m give Toe, the HO 1 
an k, as before. 1 Por LA . 


4. The Pole of « parallel Circle is alwa iy inthe 
pole of that Right Circle to which it is a Parallel: 
Thus, the Pole of the Parallel em fi is at P, the 

e of the Right. Cirele AA Q.,, 

ore here as before; An Arch of a lt Cir- 

Be ig never made à Side olga, Spherical A, ey 

being all comp ane of great Circles... 

Thus have I ſhewed how to find the Centres Na. 
Poles of the ſeveral Cireles of the Sphere; that are 
applicable to the} Doctrine of Spherical Trigono- 
5 The next Work will be to ſhew you, how w- 
to deſcribe any kind of Spherical H, and to mea- 

ſure its 7 which. 1 thall de. in the eee 


3 + 1 3 


PxoDLEN mw. „ 
1 1 aue a Spherical Triangle, e or to Wis 
= SET {ap on is 


kf 


"0 13 ackis Problem are fire varieties or Caſes, | 


| en enn 1. Fo abs, an Angle of « any e * 
Degrees, .( ſuppo 40% 300) whoſe, angu 1 oint 
: gd be ar the Centre of the Primitive Cirele. 
BYE Nerz With 609 of the Line of Chords, draw 
te Primitive Circle BCD E, eroſſing it with the 
dra Diameters BD and EC; then make'De= 
z, and draw the 1 „ and it's done; for 
BF, und De do e 46s . 0 Id at a 
A an . h gal 8 
: 1 . N * 121 d RAR, 
3 the JH" 2 $8; * 32 a7 45 rs hb Bhi 145 85 ins "Cai 
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Caſe 2. 1 an Angle of any Number of 
Degrees and Minutes, (ſuppoſe 469. 300.) whoſe 
angular Point may be at the Primitive Cirele. 

Ru- Set the Tangent of 469. 30f. the given 
I, from A te C; then upon C, as a Centre, with 
Bf D, it will make at B or D an 4. = 46% 30% 
e NS! 4: Ito an „ An * 8 5 RSS: 4 
Caſe 3+ To project any given L. within the 
Primitive, but not at the Centre 0 


lere let it be carefully obſery'd as a general Rule; 

That the Centres of zan 12 Circles that paſs 
through the ſame Point in the Right Circle, Which 

euts them at Right Z's, do fall in a Rigb Line 
dran through; the Centre of the ſaid Oblique Cirgle, 
and at Right L's wich the ſaid Righe Cinis. 
For Example: It is, required to draw the Ob- 
lique Cirele 7 fp through the Point f, in the, 
Right Circle HAC, is make with ir an 4 = » 
N Ruler from Z to f. it will ent the Primi- 


dee in z the Arch'Hy meaſured upon the Chords 
Ae. (tine Meafure of the L HZ f therefor 


o 


2% 4 @ ow 


FR * 


place the Tangent of 489. from A to & and chro- 
Wo THO! e 260 '2£ 5 {ESSE 
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C at Right T7 to ue, 75 d PPS, wir then 


with any Radias, and ene Foot in 5, deſtribe N 


Arch er; und from the fame Radius ſet off 


(tte Comp lement of the 4. to be made at f) £m" 
e to e, 4 "Scale. laid from f te + will eut In in 5 


with the Extent uf, and one Foot in u, draw the 
Circle iyfy, # is the Oblique Circle demanded 
making at f an C of 555 an the Right Circle 
HAC. This Example being diligentiy 3 
Is. Obſervarion, will ſufficiently 
ain the ſame. Nai 75 et n . Vt 151133 


vv * : elde! 9 ky 8 eye ih 
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eee . T draw a Right Cive ets make with 

an Opera any given 4. 1 1 hits 
LB, 3 the Rehe Kobe 

_ off Nane a5 appears ver No parſe of 

" duly e d. That t 5 "Di Lo FIN * 

BS of. 22 two 


great 
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Caſe ; for having found the Pole of the given Ob- 
lique Circle, draw a parallel Cirel bom the ſaid 
- Pole diftant from it, equal to e Gentry of the 
* propoſed, b Prob. 8, 8. Caſe 3. following; and 
where that Paraſlel cuts the Primitive ſha) be the 
Pole of the Right Circle 3: from which ſet off 900. 
both ways upon the Primitive; theſe. Points and 
the ea woe be three 2 ao; in a eq Line, 
through which the Right Cirele ,is.to rawn ; 
and here- ever it interſe&s the Oplique Circle, i it 
- makes the L require d. 


I have not a added ay ebene here, becauſe 1 


rn agen dd tic nl: 

E | 5 

1 For is t another Va beſo: mg, ts t 
e e W oY 88 e * 


Caſe 3. T0 draw an Oblique cirele to make 4 
iven -{_ at the e with, another Oblique 
irele; as ſu pate 'would draw an Oblique -=M 


15 to Make at Pan C of 48%, witch the Odlique | 


"Cirole W Se Hg. J e the Leaf folded a 


Wen 1 ( the Point where the Oblique Circle 
cuts the Right Cirele in which its Centre falls) to 
the Primitive, by laying a Scale from P ®, 3 
Which will. cut the Primitive in 2; ſet the gi 

E 48. of the Chords from * to , à Ruler ajd 
from P to x will cut the aforeſaid Right- Circle in 

I; draw the-Circle-P48, 222 1. Ce 2 it Wy 
- Oblique ee W 5 


& x 
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2˙ 4 4 great. Circle perpendi tular to, or . 
6 e 4 e, a given great Circle. 
A. 88 th an #5 ks 
6 al eee Nad. 3 
n Wea Circle thron abe pole of - 
tber great Circle, and it WI be at Mein, 111 8 
with 1 it. S 2. K. ot eee 


8 * * 
iin Ker JO {1 


In this Problem are four Verieties br Caſes... 41 44 


\: Caſe 1. To draw & Right Circle at Right Ls 

Wirk the oP cd "Circle 20 1s 10 other 
, than 10 draw a Diameter as HO, or N, Se, for 
y Centre of the Primitive i is their Pole. 


wy "Caſe, 85 To draw a right Cirele tool 


ite a right Circle. This 1s no more but to croſs | 
x Diameter. at Right Z's, or, quartering. the 


rimitive Circle with two Diameter. 
„Thus, if vou lay gos. of the Chords on the Pri- 
.mitive from 2, or a . to H and Oñ and draw 
Ae it is ONS: «1 


oy a an 01 Cirele, as 87 P.! at 
Nicht ; li 85 FA... * 


+4 £4? N 


26M 9255 = ; — 6 the Oblique Circle chrough the 


_ Poles P and 8; which you may do from the Centre 
X, or _y other Point on the Line fg, and the 
| Diſtance or 8; for any Circle ſo drawn, will be 
rpendicular to the Right Circle f A 
ut if it be required that the blies Circle 
hall A an . to any Number of Degrees 
aud M utes with the Primitive, rand 1 155 


Then 


* 


7 


CT 
Then draw. it by Caſe 2. of Prob. 3. Or thus: 
Withithe Secant: of 21®, and oné Foot in P or 8, 
croſs. the Line-fq in X; * ſo will x be the Centre of 
the Circle 8 P, required to be drawn at Ri he 
L's with fq, andto 5 0 — wie the Pri 
tive at N a 
1 lies * To draw. an bilge Gele at Righy 
L's meh a Oblique Circle, as SIP, in che 1 3 


N Lk» * 55 the pole of che OTA "oy 
ele SIP, and through b draw the Cirele N þZ, eut- 
ting the Primitive into two equal Parts, and it's | 
done See Def. 2. 8. 2. hereof. 7 

Note, If the Point in the given Oblique Qirclo 
| be limited, then work thus: 


Draw a Line through the Centre of the rial. 
tive. Circle, and alſo through 


the remoteſt of the two given 1 general Rule 
Points; produce that Line till fordrawwing an Arch 


it cuts the Primitive: eroſs it at ef 4 great Circle 
Right L's with another Line thro'any tevo Points 
through the Centre; and where given eithin the 


this laſt Line cuts the Primitive, Primitive Circle. 


draw a Line from that Point, % 
and through the given Point which: the 8 Line 
paſſed through, On this laſt Line, from the Point 
In the Primitive, ere& a Perpendicular to cut.the 
firſt Line without the Primitiye; which croſſing is 


a third Point: and how to deſcribe a Circle which 


mall paſs through any three P 0 Age. in 3 
Lis you are 0e ed by Prob. 10 7 75 


explain this pee farther, rake the following) fn | 


Kanies.? 1 lis 13: Nob 33 45%; 
Loet it hot jen SI. dtaw:an Arch wt; a "eat 
Virele ar Right Lit with the Oblique Circle 


: —— to derbe through d, the Pole of the ſaid Ob- 


and r, another Point upon the Peri- 
1 |  -», Through © 


Tx Ne 


5 Xt 156 * 

27 ix 0 5 e. © Through ArheCen-_ 
3 tre of the Primitive, 
and r the fartheſt of 
_the two Points, draw 
the Line 575 , extend- 
ed at pleafure; and 
draw. P 1. at Right 
i therewith, Draw 
1 P, and from P 
ere che Perpendicu- 
lar P, cutting the 
EN ; 1 Line 75 extended) i in 
C14 LIK e 1915 5 8; 2 through the 
th Points. 75 4, and 4, draw the Circle c rd 5 
i I e Right s with, the "Oblique + Circle 
d Was required unt nern 22 i 1 15 
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Caſe 1. To ſet off any Num ber * up- 


on che main n. y N 55 2 7 5 0 Be 
was, mot 2014 20 


* 


Rex. Nabe 559 Jo! from the Seale F 
Chords, and fer from W to 09 and i it's done. 


8 ke - 1 50 > fang Nude of Degrees + 


5 | Light Cire S le... roc 4 161 Pons £3413 * ; FE? 17 

| v LE. This is bet performed by a Scale of 
half Fangenta, thus: Suppoſe it required to * 
55% 39! e rn (a) AS FR DTY, 


<LA Bak Sit 3; 


1 
- . 8 2 18 * » X 55> 4 4 5 84 
1 4 ; 9 o LS © 43 33* 3.0 + K * 1 5 ts x 8 
* = 
. I $ ; 7 
. - 
5 41 - 
$- 4% ; \ % 
- 


£ WM 
1 


PF 


Take the half Tan- 
rf of 552. 3ol; 4 8 

from (a) 10 d £4 | 
it's d 

Note, 7 If you ſer of 
any N umher of: Degr., . 
upon à right Circle T79%g0 - 
from the Centre, yon NV. 2 Han 
muſt account from the 


| | WILKS. "7 Fron : 
begin at id Primitive, muſt alſo: begin. s at 9⁰⁸ 
7 the half Tangent, NG pr eckon backwards ; thus, 


if you hadito ſet 30. 300. from Z, you - maſt take 
2 got. backwards, . from 90. to! 3430 
ich will reach to (v), as before. 

Or it may be done hy the Chords wichour « Line 
of half Tangents, in this manners Take 5 be” 
and ſet'from: Hito (3); Ruler laid from ka 
wilt cut the right Cirels- Ns, in-the Point 0. e 
r- as before. WIS, : 


d To-ſer ſr of any Number of bene 

Circle ; ſuppoſe 529. 300. f 

3 1 K. Find the Pole of the given oblique 

- Cirele; lay the Number of Degrees on the Primi- 

tive Circle, and reduce it from that tothe Oblique f 
rel by the Help of its Pole. Fer Inſtanee: 

& Ruler /Z'to(#);/ and it will. cuv the 


| 


| Primitive in (b); then from (b) ſeri 99". of the 8 


Chords to (5; and lay a Ruler from (3) to Z, it 
will eut 1 Diameter HO in (x); ſo is (N) the 
Pole of the Circle ZrN. Again, from O fer 5:% 
30/. of the Chords upwards'to (4), and lay a Ruler 
it ſhall cut the Oblique Circle 
will „ „ contain e as:was de- 


"Pt Pros 


1 - ? > 
* LS 234 Fi . 72 
$33} "ag 3 IS 4 - 


* — Den 5 2 e 
70 Al any 7 Part of a great Cir. 


g Problkcn has likewiſe three Caſes, which 
a but the "Converſe of thoſe in the laſt; and 
— I think it needleſs to ſet them down, or 
8 : oy] Inſtances For ag ne who underſtands how 
to la wn. any Quantity of Degrees upon an 
ſorr of Circle — mentioned, muſt of courſe — 
how to meaſure any Part of __ Circle ; 7 e it 
We be obſerved i in onal.” 


$64 'x. Thar all Aiches af 1 We 


3 7 


| Prob. the laſt. | 
2. That all Circles repre it Lines, 
-are-beſt r fp ſh —9 Teo 


Reverſe to Caſe 2. Prob. the lafi * 
. Directions there given. But if you have a 


 Seffor at hand, and know how to uſe it, you may | 


with much Eaſe and Exafineſs meaſure any Part 
of a Right Circle, by conſidering it as a whole 
Line of Sines to 4 greater or a leſſer Radius, 1 
| 0 ſet the Inftrument accordingly. 


3: That all Oblique Circles are 8 * 


1 Poles to the Primitive; and the Diſtance 
from their extreme Ends meaſured upon 
Chords, will give their ee 5 a3 per We 


5 02.3. Prob. ult. a lin e 
4, one A de 7 *. 1 37 AN 8 "3 
iy 1 „ r E N VII. 1 fs hue, 
LOS} 6-4 $4 $553 
uM > rio Spherical, „ . 
vial ee N . . l 
wenn Problem are four Varieties or Caſes... , 
„een 


22 18 4 . A Sph 125 


& Scale AB br Reverſe ef 


LY 


[ x59 J 
* herical L is meaſured by the Areh of a 
irele, intere between the two contain 
ing Fs Sides, the angular Point een ie e Pole of that 
Circle. See Ap: 0rd en "| aa. 
Or, the Diftance of the Poles of the containing 
Sides, is equal to the 1 of the contained . 
See the Rule to Caſe 4. 
And therefore the. following Rule is univerſally 


uſeful in all the Caſes of this Prob. (whether the 
Sides including the L be Arches * - 1 


of the Primitive, Right, or Ob- A general How 
lique Circle) wit. Lay a Ruler iu all the V; 
from the C required to be known, | of this Prob 
over the Poles les of the two Circles,”  vhich is called — 
including the ſaid .. and ob- during to the Pri- 
ſerve at what two places the Ru- mitive. . 4 * 39d 
ler cuts the Primitive; for that 


b Distance meaſured . Chants gh gives, the 


7 "Quantiry: of the 2 ſought. | 
; , * 8 4 3 $4 ee * : 
= 9 "x in yequireS 
; "5 of OF 
; a 3 
ö 
| L) i we Primieive! i ny 
* Sele utes laid from r r ton, abe of the 
Ee 22 ineluding the 4) „e Primitive 
) 1 ig 2 rel Rt. 1 mega 5 — the nd 3 Bal 
3 * nantity's l Il 
; | make no mey | 2 
0 this Pr, „ e f 
"takes in all; onl | mu 
VNVote, If NO Wes fall bei i he Diameter or 
' Right Line, the Diſtance of thoſe two Poles, mea- 
— ſured upon a Seals of half Tangents, will give the 


A wo Lag L, VOY redyging to oo Pri- 
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0 28 go 1 5 der gene e pri- 
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ene at any given NN from it, * For Ys 
ATED Et . 10 N 1111 2 


* Wet wi Wadern of Webiste 
und one Foot in the Centre of the Hrimitive, draw 
A Eirele, and it's denmede gs 
For Inſtance: Let it be re ede 4iO1+- 
cle parallel es the Primitive EHN OH 86 g 
diſtant from the Pole or Centre A. With the half 
N N * en. dee ee. 
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your, Scale of Tangents ; 3 ey 
i Peres chan amy ew 
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a Ne” To drm ca, nt ton © AI 
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PIT 
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e from the R cho, Circle; = the — 
ment ons from the Pole of the Right WR 
both 2 and mou thoſe two Marks. 

Then with. ent of the Parallel's s Di- 
tance from the ape the Ri ight Civele,: and one 
ag on each of thoſe Mat an e an Arch to 

cut each other in ee * ee requi- 
d to be dran. EOS? PhD to rte * 


For Exaemple' hai les daqutedd 10 draw a Pa- 
ral 0 the Right Circle HA O at 300 Diſtance.” 
Set 300 of the 8 O to P and 
Q: or 60, the Complement thereof, from Z to 
P and Q; then with the Tangent of 60, and one 
Foot on P, deſcribe an Arch oxer Z; wich the 
ſame Diſtance, and dne Foot on . croſs the for- 
mer Arch; which: eroſſing 23*the Centre of the 
parallel Pm required 50 
Or, if you have * Line of If Tangente on 
your Scale, you may find the Point () through 
8 the Parallel is to paſs, and the Centre 
thereof, thus: Set the half Tangent of 309 from 
A to m; then take the Tangent of 609, (the Com- 
| plement thereof ) and 1 from m, ww | the Dia- 
; P3 


„ meer 


the 1 irele) rv _ = Wx. to (1) of 


Mall ſhown inthe; bg 
| | here lay don and das the — er 


2 T6 de, a Pural , le to an igt Cle 
de dt ei given Diſtance from ft, fappoſ 27, 
ALY "Find, the. Pele af the given Oþ 
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le from 740% it FLAT eut the Primitive an 
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8 Se t cut HO in 
en may derbe! 7a. AL e 8 
Jo a Ruler id from 2 47 15 will cut HO ( conti- 
_ noel N divide the pere N 8 ly 19), 
and with the Extent by 02 $R," and. ene Ebot 


0 Ydeſcribv the Circle THL; irs the Parat = 
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remote Pars, to wit, the n Bang OC, andthe. 


The The Right L. being not 
8 Ok 2 


A: nal 

n A e 
on f the Lord 
erchiſton in Scot- 
land: by. which. alone, all. the Caſes es of 


Spherical Triangles are Teſhlved guith 


The Univerſal” *Propoſits 
Nepier, Baron o Merc 


great W N 1 1 
; SEO. 1. 
N erer) 


"Spherical Triangle, Were 
"are (beſides the Right Angle) five other Parts; 
e e de Land are more remete from 
— — e 1 ol of 1 15 of moo 
"7 in che A ABC, right Lane A; eee 


Hypothetiuſe, or Side BC, he takevrhetfr 


ments; but the Side AB and A 0, being nest u 


the pris t I, are not noted by their Complements. 
eſe Parts thus noted, he dermeth the five 


iprnlar ſages Ken righe foe n, un I alt 20 
9 10 Sille .. Sd: 6% [4 or Fu res ys 1 42 


OG A; 11 

6 5 E % 344 32 F: 8 Yv 0 g * :t Noe 8 k age! 
Compl. of the C at B. N 
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pl. ofthe 2 420 nic 2 12 8 
Soul Y AY ; T- 
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looked upon as any Part in this 
ene i 2 


02647 


G „dia- 43 8 E C. ** II. OM Cab) 


| © Now in the Reſolution of a Ser 8 * 
- eal A, there are two other Term | 


OO wit to nd out a third. 


8 <* %? - 2 I 
= * * ** * 


8 E 25 * 111. Fa he BE 


1 1 1 namel 905 har (th yen, 
. 0 the third We 3 muſt given, 


dale e ee eee 


Ser AL 


1 one is named the Afiddle or mean) 
p A yin. two are call'd the. 32 Parts; 
dorrowing tho Appellation from the Situation of 
the Terms — ves: for of three | Tm, one 
muſt neceſſarily be in . ee the) other: 
te in che Extremes ; \therefore t 

2 dle T. erm oval the Middle Part, and. 


ö the extreme Tern ee 
Uo rar Fans | BR E id 8007 w * r 


x8 
2 At 11 2 . 22 1 907 1 


. hn dd C. T. . 


But the Extreme Parts may be twofbld; for 
either N har e $i the Age le Part, or — 
ſeparate from it ya * 
bolt blew , e hq m0) 
Nr be joined ro-it, den aher 
AS 9H. 3382 10 #0 T1073 
E, if ey are \ſeparats from it, they are call'd 
F En nei dr 
% 91 l n 23 Nog bono $4 
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ae a er Ye 


i b fub 1 


K 


* 


* 
* 


— 


* 
o 


d 


& 


2 
I 
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1 every one of them 


2& iof other) 10 be calbhd the 


ought — 


_ _ Aditdle Part, or che Eu 'Conjuntt or Duunct, as 
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Thevefare. in dhe Reſolution of n Right Li 
cal Triangle, to know the mean and extreme 
Parts, *. muſt "— that 


MET 7 1 | SHI 2 
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T: 166 43 9 85 


1. If one of the three Terms (which, beſides the 
Right E, comes in queſtion) doth ſtand alone by 
ifa ſevered from the other Tuo on both Sides, 
(8s the Side BS from the Sides. AC and BA, by 
the L B and C interpoſed) that ſhall be the. Middle 
Term, and ſo its circular Part ſhall be called the 
. = Part and the other Two e Parts are 
. ei wikere 
| toparher, the Adiddle rm does eaſily ſhew the 


Middle Part, and eb Terms the e 
Parts Conj junct. 


Theſe. Fe all:rightly { underſtood, t 
onomgtry ee wil bo eee by 
gal a Op pin. os 
3 Aan 2M 127% * n 


8 E C T. VIII. 
The ye Axiom. 1 55 


' The PIP. the. 1444 Part with Radius, 
ob to the Tangens of the Extremes N 
te the Sint ment of the oppolite 3 | 


3 Or r proportionally, 


1 Eee id Pari and Radius, 4 are . 
e with the Tangents of the ex- 
BY ences undd, and with the Co- ſines (or 


Ego — 


. „ 


*% 25 


# Þ 


As the Radius, - 4.97 
To the Tangent of one bf n ConjunR, 


So is the Tangent of the other Extreme Con ane, 
\ Tode Sine of the middle Part; 8 5 
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As Nadi, Ke $1527 46 Agha: 


To the Co-line of one of the Extremes Dis} YE 
So is the Co-ſine of the other Extreme Digunck, 
ee n che middle Part; Of contra. l 


pi ComoLtany. 7 


e 1. If the middle Parr be ought, the 

Radius ſhall be in the firſt place of the Pr rtion ; 
but if one of the. Extremes be ſough er 
other Extreme ſhall be in the firſt — 
ſecond and third places, it wattereth nothin 
they are diſpoſed. Alſo, 
2. If the Extremes, in any 5 be DiC- 
junkt from the middle Pan, the, Proportion will bo 
perform d by Sines only: Dat if 
Donjunct to che middle 12 * will be 1 
by: Sines and Tangent int 

e e a. 
' here wich the Demonſtration this Univerſal i Propo- 
ſition, which is . — enough of itſelf to thoſe 
Who underſtand the ordinary Praſtice of reſolving 

A Spherical A. For 14 re the'extreme Parts are 
Et re 1 Ga the 
common ones: Extremes _ 

mhece iel commonly Ae 1 dae ni i. et 
* It a 98 30 43 is 5 ©” tie 
e Radius to \the Tangen 


. * „1 . * 
*& 4 : © > „ » a 
angents i 9 221 „„ i F & 4,4 # 


zb re We dere Vi . nas ai. 


"at ge! S 


ace. _ oy = 


| „ de de CorTengens an MN y itz 


- 79 : Le 1. * 11 Din 1 Werden Au dN 
And, lik Piſs Le Eh 5 5% Mhich is 
ly the ame Ui thing; 8 0 1 rde 13M 


e . Radius is * mean p. näl, between 
ethe Tangent of an Arch, and the 'Tangahr Gene 
-plainent of the ſame Arch. - But 


| 21185 Part, and the Complement-of the . XY 


 cavſethe Co- fine of the Complement is che 


x 


"yo 168 * 1 5 
But if any have a mind to ſee it demonſtrated at 
let them turn to Mr. Nomword's Doktrine of 
22 pag. 122. 6th Edit, where they. ay ho” 
ceive ample-SaticfaQion,- - 
ore I. conclude: the Buſi — of chis Chapter, 
it will be needful to put the Learner in mind to 
obſerre, that when a Complement in any Propor- 
tion does chance to coneur Wie 4 * in 
the circular Parts, you muſt al wa 8 2 the Sine 


- ſelf or the Tangene' Itſelf, inſtead of the es 
14 


ſine or Co- tangent in the eirrular Parts; 
the Co · ſine of the Cofine is che Sine itſel 


the Fe of the | Co-tangent is the Tangent . 
As in the er Caſe following, where B C is the 


mplement of AT; the Extremer Disjuntt 
— the two Extremes fall upon Com- 
2 im the circular Parts, therefore it muſt | 
the Sine of the /_ A; and the Sine of A > Ta 


Or if this be not plain enough, e the” two 
Following goneral DireQtions: A UG . 
1. I mel Pen, or either eiche Niese 


Conjunt?; be rhe "Hyporbinnge, or either of rhe Ob- 
- Ch chimes of Sine and Tangent, you 
ement; and 'Tangent* Complement. 


17 Sb of the Extrenier Dlijuntt be "he By- 
Eee or either of the Oblique C.; inſtead of 
Complement, you muſt wiſe the Sine: 

In ſerting on this 8 excellent 
Propoſition, 3 + followed os Be] Method, and ge- 
nerally in his 
nee In 8 ps, bycenſs 4 liked them bet; 
\ which Bock, and alſo 
Me, * Dottie f Triangles (Before-men- 
4iened); I de. acknowledge, to have cans hs "x 
Kina this Parc of 'Trigonomarys, e 
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marked; begin to number 


Angle C is (3); which place 


| kr vr my Were | _—_ . 
. cloſe, (i. e.) not parted | — 
any . 1 
mark thus (—). But thoſe which are parted, as 
the Number 1 and 3, which are ſeparated by the 


Side AC; which Side AC 
middle Part: And becauſe the two ä ʒ.]k 


have been very ſerviceableto me in compoſing much. 
of what follows in the next Chapter: tho' a cer- 
rain late Author, who tranſcribed a great Part of 
both into his Poſthumous Work, (but indeed very 
inartificially, and to great Diſadvantage, having 
ſwell'd into Words at length, what was there very 


plainly and. comprehenſively expreſſed by a few - 
; eaſy Symbols or Characters) and whoſe Perfor- 


mances have been recommended to the Publick by 


a late Reverend Perſon, was not fo ingenuous as 


1 


* 
wt 


Suppoſe ig the Triangle © 
450 the things given and 4 


from any Side Or Angle, 
which you pleaſe; ſuppoſe at 
the Angle A, which is (1), 

the Side A C is (2), and the 


in a Triangular manner, as 


you; ſee; done in the Margin. 


Number (a) mark thus (Z) Ob- 
ſerve what Number ftands. be- 
tween the two like Characters, 


7122 
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like Characters are cloſe, (i, e.) mark 'd thus (—) 


the Extremes A and C are Conjunct. 


Again; Suppoſe the things 
given and required be chang- 
eg, as in the Triangle D EF. 

If you begin to reckon from 
the Side DE, which is (1); 
then the Angle E is (2), and 
the Side E F is (3); and be- 
F eauſe the Right Angle is ſup- 
| —"-* *** poſed never to part the con- 
taining Sides, viz. DF and EF; therefore the 

Side DF is (4). Which Num- 
js — 2. bers (for the things given and 
required) being placed in a Tri- 


. ; * 
_ 
2 
3 5 
; 
, | 
Ls 
N 
* 


7 E118 angular manner as before, ſhew 
6+ 7 A. that the Number (4), or Side 


D F, is the. middle Part: and 
becauſe the two like Characters 


are thus (L), the Extremes DE and Angle E are 


Disjuntt. Ea : Es as 32 
This is a very ſafe and eaſy Way of finding the 


. 


middle Part, and what I have not ſeen in any 


** . 


printed Book whatever, nor did Jever meet with 


it from any Perſon beformee. 
yi 9 Þ3:4 Ga | | | 
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| The | Solution of - the Sixteen Caſes of 
5 Rig hi- angled Spherical Triangles. _ 


TAVING already explained and demonſtra- 

ted all things needful for the right under- 

ſtanding of Spherical Trigonometry in the forego- 
Eby od ads Aged, ng 


* 1 
* 33 * 


© 6 7 1 


ing Sheets, I now come to give Direſtions for per- 


* forming the ſeveral Caſes beloaging thereto, as 
2 follows. 
8. But here it will be proper, firſt, to inform the 
8 Learner of the ſeveral things which may be given 
Fe in the Reſolution of a right £4 A, which are in 
d I No. 6. as underneath. | 
if N The Hypothenuſe and an £ _"_ being 
i given; to find, 
15 1. The Side oppoſite to the . 
20 2. The Side adjoining to the . 
5 | 3. The other Angle. | 
ir 2. The Hypothenut and a Side given; to 
4 find, * 
WY 1. An L oppor te. 
hs 2, The: ining 
5 Þ The other "a + 
. 3. A side, and the Z. kette, given; to find, 
th I. The other Side. 

| 22. The other /. 

3 The Hypothenuſe. 5 


4. 4 side, and an L. ern, given; to find, 
1. The other Side. 


2. The other Z. 
3. The ee : 


5 The two Sides given; to find, 


* 


98 SOPs 1. Either of the ins: 4 * 
a- 2. . Hypmbepuſs... 


r- & $34. des 
0 3 „Ne 0s a 6 The 


0 172 1 

6. The two Obligue Z's given; nd; 
1. Eicher of the Sides. 
2. gy is aA 1115 l 


| $i r 


An all Simeon: Caſas; the Method of refolving 
: which by the — * e ie we 
TER whe. declare, 


| Containing Caſes v I, 2 Py + 


5 Tu. >. . and an L acjining, 
| vix. 8 


j” 


Mop. Þ. 7 86 990 
To cares the Side ofite thereunto,” BC, a 
| ett en R.,. 


4 & + 


"Here =. Part demanded j is the middle Part * 
cauſe ſeparated from the Parts giyen by a Side and 
an L; therefore the given Parts, viz. AC and £. 
1 are Extremes 2 and becauſe tere 
all upon Complements, the Equation by the Upi- 
verſal 1 Propotittor' win be thus erer. 


Sine BC Rad. = = Sine Ac + Sine 72 A. 


Example. LetAC= 460 310, and A= 4.0% 


To the Sine of A C, uit» ———9,8606821 
Add the Sine of A — 9: 3 75 

From their Sum — Wt SHE 6 
gives — 9.668 7496 

The Si of 279 480, the ce BC required, 


This 


's 


This T7 * 2 1 be ws e FL 17 © FE 1 


rubm Sine Radius, be equal to the Sine of 


'A, it mu 7704.7 2 a Truth, that if from the Aggregate, 
or Sum, 1 BC, and Radius, there be taken the Sine of 
AC, the Remainder will be He Sins = A. And fo of 


-all that follows." © 


3 proportionally by the nter part of the Rule, 


my As Radius 90 
To the 88 7 Ac. 46 ware 9 gc 
So is the Sine of the Z A go? « . 9.8080675 


To the Sine of BC, 270 48) 9.668 7496 
R Infrumeptally, 
Extend the Compaſſes from the Sine of 90% 


ny 462 317, the June, will: reach. from qo? to 27 
48! 


Note, BC, the Side . ired, ill be leſs than a 
Quadrant, f, the 5 vi thereto be acute ; but 
greater, if obtuſe 


2 
* 


The Geometrical AX TY of 0 ſirteen Caſes 
of Rigbt-angled Spherical Triangles, being com- 
prehended under ſix Problems, I have reſerved 
them for their Proper e e wh? 
TEE Q3 ""OASK 


[#794] 
CASE "IF. 


The H. ypothenuſe AC, and the L. C, being 


given, to find the Side adjacom BC, an Ex- 


treme Conjunct. 3 


Here the complement of the 2 "oh is the middle 


Part, and the Complement of AC, and the Side 


BC, required, are Extremes Conjunt ; therefore the 
e by the . Axiom may be thus, ex- 


| prefv'd. 


1 r LC + Rad. = de 5 Co-tang, 
Example... Let AC= 469 315 and 4 C.=609, 


To the Co- ſine of the middle part C. 60s o. 9.698970 


Kad Radieg — 12 — i we 
9.698970 
_ on their Sum 3 C 469 1 * 9976997 
Nemeins the Tangent of 270 a8". 5. 721973 
I Side BC TT +, 


= 10.02300 
2 ; 


5 0 145 2 
To dae of BG, 219484 va 91721973 


Note 


- Be 


[ 375 ] E 
Vote here, inſtead of the Logarithm Co-tangent . 
of 46* 317, I have put the Complement Arithme- 
tical; thereof; which is the Tanget of 46 31/, 
and ſo performed the Work by Addtien inftead of 
Subtraftion. „ 

The like may be done in any of the reſt of the 
fourteen Caſes which follow, when Radius is not 
the Number to be ſubtracted, whether you perform 
the Operation Avalogically, or by the Equation, as 

above; which is very evident, if in the room of 

the Logarithm Co-tangent of AC, 46? 31“ (viz. 
9.976997) you place its Complement Arithmetical, 
v. 10. 023003, and add the Logarithms together, 
rejecting the Fig. in Tens Place of the Index; which 
will produce the ſame Anſwer as before. EY 
be Manner of finding the Avithmetical Comple- 
ment you have in Page $9. with ſome farther Di- 
_reQions in this matter, and therefore need not be 
here repeated. 


o perform this Caſe Inſtrumentally. 
Extend the Compaſſes from 900 to 309 (the Com- 


plement of the ( C) in the Sines, apply that Ex- 


tent from 45 in the Line of Tangent downwards 
kerri the lower Leg of the Compaſſes fix d, till 
you pull in the other to 435 29/. that laſt Extent 
will reach from 45 to 2 487, the Side required. 
% Or, e you may uſe Croſt-work, and extend 
from the Co-tangent of AC to the Radjus, or Sine 
of go?, that Extent will reach fram the Co- ſine 
of the L. C. to the Tangent of BC; which Way 
of working, in many Caſes, is preferable to the 
her; eſpecially-when the Extent is too large for 
the Compaſſes, and therefore fhou'd be carefully 
80 the Extent: from 43 297 on the Tangent to 
© 90% on the Sines, will reach from 30“ on the Sines 
/ tv 2 48! on the Tangents, the ſame * | 
ote, 


176 9 


Note, When 2 given thing is lets or more than 

230, the Side ſought is leſs than 90. But if one 

':- 55lefiy andthe _ more, the Side 98 ts more 
. than 90. . Ws an 


CASE III. 


The Hy wothenuſe AC, and the L A gung 
Find ie ed anda 4 C, an Bade 
t Ns a 


15 


17952 ” . Fi « £57 £ 


Hete the Hypothenuſe i is Tas middle Park beceufe 
15 Parts given and Part demanded lie together, 
and are all of them noted with their Complements; 
therefore the Equation will be as follows: ©. 


Cofn®!AC +> Raging =. LA 40 


1 
— 
1 
* 
* 


* 3 * i Ly 
* 
1 


| b. l 5 AC be 465 * o before) — 
prin 1. A 40 . 1 


; "'To Nl middle Pon AC 469 1. 8 6 
Add 3 8 7 3 4 3767s 
Eto their Sum ſubtra et. L A 40 

Aa oo, (or add the Co. Ar. I rm 


LZ 


* * 
ir 32 B -E 


| vi 


Lives ihe gene, of the £ bee 976193 | 


A 9 ** 
ED | 2549 F373 Lr e 
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N o th 1 . 
. 1 4 
1 
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g : Or Proportwnally. 1 
5 As ct. {_ A, 409 0 Co. Ar. 9.923314 
To cs. AC 469 31 —— — 93837679 
So is Radius. ĩ 10. 
Fo To ct. {. C, 609 oof . 9761493 
„ Theſe three Examples to the foregoing Caſes 
being wrought thus at large, will, I am perſua- 
| ded, be ſuffieient Inſtructions to the meaneſt Capa- 
2 eity for ordering the Logarithms, and performing 
„ the Operation of thoſe which remain, either way; 


and therefore I ſhall forbear putting down the 
Logarithms to the Examples any more as I go 
along; and only give Directions, both ways, ac- 
| cording to the Univerſal Rule, for placing the Terms 
£ of the Queſtion in their proper Order, and ſer 
] down the Anſwers: But beeauſe ſome may judge it 
needful to have them ſomewhere in the Book, that 
the Learner ſhould not be at a loſs for any thing, 
ſuppoſing him not to have a Table of Logarithms 
f at hand, I have for this Reaſon plac'd them in 
two Tables, one for Right, and r'other for Oblique 
Sphericks at the End of Trigonometry. : 
And altho* either of theſe Methods of reſolvin 


1 a Spherical A are equally true and right, an 
d may be practiſed by a Beginner according as he 
t likes beſt; yet I ſhall take the Liberty to recom- 
| mend the firſt, (notwithſtanding the latter is moſt 
9 frequently uſed) as more eaſy and natural to the 
„ Apprehenſion, and leſs burthenſome to the Memo- 
4 ries of young Practitioners. Ty | 
3 To perform this Cafe Inſtrumentally. 

Ing] Extend the Compaſſes from 43® 297 (the Com- 
Oy plement of AC) to 90% of the Sines, the ſame 


Extent 
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Extent will reach from 509 oo! (the Complement 
of the A) to 3o® in the Tangents, the Comp. 

of (A Go. ee e ef Ne 2 

* N 8.0 _ — l whe 4" VEE ny rs Me #Þ5? £-2 9 
Note, When each given thing is leſs or more than 

90, the £ ſought is Acute; but when one is 
more, and the other leſs, it is Obtuſe, 1 


N b The G EOMETRICAL Solution of the three forego- 
ing Caſes, in each of which there are given 
Ihe Hypothenuſe AC 462 31“ (*) and one of the 


Oblique Ls, viz. A =: 40? oo), ro find 


ehe oppoſite Side CBC. 
212. The Side adjacent, viz. AB. 
3. The other Oblique — (C. , 


* Note, The Right L is always ſuppoſed to be one of 
the given things, 2 BE Ok 5 
PFirſt, To make the & ſo that the given . BAC 

may be at the Centre of the Primitive Cirele. 
The Primitive being drawn and quarter d as be- 
fore directed, make the . BAC S 40 oo, by 
Prob. 3. Caſe 1. Chap. 8. -2dly, Make AC = 46% 
5 , by Prob. 5. Caſe 2. That is, Set the half 
Tangent of 46 O 31“ from A to C, and thro' the 
Point C, and at Right L's with A B draw an Ob- 


lique Circle, and it's done. 
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7 _ ry AD. A TY „ T — * 4 4x 8 (b 5 28 


" 4 > OO 


I Here it oug bi to be obſerved, that the Line of Tan- 
gents is ſuppoſed to be continued no further than 450 
and ſo number d back again, as moſt Lines of Tangents 
are, viz. 400 is reckon'd 50, 309 60, 209.70, &c. 
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2. To make the A ſo that the given — B A Cy 
© may be « at t the Primitive Cirele. 
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Having drawn the Primitive Circle AH N oO, 
and quarter d it; which muſt firſt be done, in 
every of theſe Problems; draw, by Prob. 3. Caſe 2. 
8. 3. Chap. 8. the Oblique Circle A CN, to make 
the /_ BAC = 40. Then, by Prob. 8. Caſe 2. 
at 469 311 Diſtanee from A, deſcribe a Parallel to 
cut the Oblique Cirele in C; and thro' C, and the 
Centre of the Primitive Circle, draw the Line 
BE, to cut AB at Right s, and it's done. 
Or thus: Set the half Tangent of 439 291, (the 
Complement of 46 310, and Diſtance of the Pa- 
rallel from the Right Circle H4O) from a to n; 
then take the Tangent. of 462 3;3 17, and ſetring one 
Foot of the Compaſles in (n), the other will reach 
to this Mark x above A, (on the Diameter AN 
- extended) the Centre of the Para'lel, as before. 
— 7 rf, ; 
To meaſure the Things required, 

The Sides a, b, and 5, c, are meaſured by Prob. 5. 
$ 3. Chap: 8. thus . 544 BY 

In Scheme 1. 4, b, is meaſured by half Tan- 
gents, and bc is meaſured by laying a Ruler upon 
6 ) the Pole of the Oblique Circle, and the Point 
G. and redueing it to the Primitive at (d); then 
meaſure 40 upon the Chords, and you'll find it to 
Again: In Scheme the 2d, if BC be meaſured 
upon the half Tangents the contrary way, vjz. from 
909 downwards, it will be found = 279 457 ; and 
AB meaſured upon the Chords will be = 38 56/. 
The C is meaſured by Prob. ). in this man- 
Bers:: © - d ee Fd 3-323 | 
Lay a Ruler upon (p) the Pole of the Oblique 
Circle, and upon C'the angular Point, and reduce 
it to the Primitive at (7); the Extent from (r) to 
(u) (the Pole of the Right Circle BE) meaſured 
upon the Chords, is = 609, the Quantity = 72 
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4. C. e ie fend. £iCin 


PR 0 17 . k 
| Containing Caſe 4, 5, and 6. 15 
CAS E IV. 
The Hypothenuſe AC, and a Side, viz. BC, 


to find the L A, oppoſite. to the given Side z 
4 organs Disjunct. 


e * 


— 


© 30 BI 1 


g Ac NONE. BC 
- W 4. \ 

niere B C is the "middle Part, and che Cenple- 
ments of AC, and the L A, are Extremes Disjunt ; 
therefore the Equation will be thus expreſſed: 


Sine BC + Rad = 5. B 


That is, 


| To the Log, Sine of BC, 27% 48!, add Rad. (or 
Sine of 90.) and from their Sum ſubtract the Log, 


Sine of 28 46˙31½ e g. b 4 ul 
Mao . e t 259 ; 
To . 


m 


| 3 
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This requires no more Words to make it eaſy 
and intelligible to the meaneſt Apprehenſion. But 
if you had rather uſe Addition than Subtraction, 
vou may put the Arithm, Complement of BC, in- 
Lead of | e Sine thereof, and io perform the Work 
by Addition only, as in the laſt fo oregoing Caſe. - 


f Or iProportionalh. 
EP FA 5 th; Rad: BC 27* 07 Aber 
„orig Na M ag Wee 
6 er Valrumentalh. Dita | 
| Extend from 46* 31! to Rad. or 555 on the 
Line of Sines, the ſame Extent will reach from 
275 48” to 407 oo. 
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given be leſs than a m; but if On 
then it will be 2 . 
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CAS Ev. 
- = Hypothenuſs AC, and the Side BC, given, 


0 find ihe adjacent LG the. middle Parr. 
bie, Let AC be. S 46* 31/ end Bc 
27% an j A 
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| In this Caſe the Complement of the L. C is the 
” a a the Complement of AC and BC. 
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Note, The L. required, dil be Ae, if the Sid 
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are Extremes Conjunct. Ergo, the Equation is as fol- 
Jows: i 

4. AC 46* 31! - f. BC 27* 48' Rad. . e. 
ae et ER: 4 N 


1 3 


e Proportionally. | 
As Rad: ct. AC 46 317: :t, BC 27* 48! :o. 4 
i= tho; ee e ene 


We Ihe 


Inftrumentally. 


Set the Compaſſes from 45 to 27* 48! on the 
Line of Tangents, and apply that Extent from 43* 
29“ (the Complement of 460310 backwards, keep- 
ing the lower Leg fix d, till you extend the other 
to 45*; this laſt Extent will reach from the Sine 
of 8 to 307, the Sine Complement of the . C 
= 60“. = . | 
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Fote, When each given thing is more or leſs ban 
1 pot, the L demanded is akyays leſs than a Qua- 
2 dirant; but if one be leſs, and the other more, it's 


greater than a Quadrant. 
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I LABIeL* Lot #3 2 a & C23 4>iS-* 4 os LY 
4 follow, changed the Silet f the Equation, putting for 
the two foremoſt Terms, thoſe, which, in Strifineſs to 
the Rule, "ought to be the two laſt Terms, only for Order 
Sake, which I mention that the Learner may not ſtumble 
- at it. + *: 22 ü 3 1 } an * 1806 £57 5 : 4 81 
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095 N in re” the three Pointy 


„C, N, dray dane :Cirele at. right 2 
A B, whoſe Centre 'will be in the Diameter HO 


[- A on repent ar ev | 
| , Thro' C and the Centre of the Primitive 
| | Sie dy tho Right Ciel 32, a its * 
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The > Side AB, Cans, ona nd i 


'Tangents, us in the laſt Caſes ; ; and in tho ſecond N 5 
it is meaſured by the Chords. _ 


The Meaſure of the L BAC i in Fe. (.) il H. 


meaſured upon the Chords; and the Meaſure of 
BAC, By: 2. is Hl, meaſured: the Scale of 
| half Tangents from 90“ downwards; and ibe , ©: 
| 3 meaſured by Pr. 7. Gare G i n 
of tbe 
4 3 fe K TED of the Sido AB be found; 
* Ste & A =48*, and the L © = 60*., | 
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e 5 and Luftrumtental 4 A bf & 11 

Extend from g. to 27 Nath in the dee th we 
i 0 f m 90e to 38⁰ TH — 6 
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1 
'N To this Cafe the Complement of the L A is the 
middle Part, and the Side BC, and the e, 1 
ment of rhe mm, | 
the Equation is | 
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And the Analogy, WAG, e | | | 
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3 | 


9 7 


„ Krtend from | 62 127 (the Supa ent of 372 
48) to Rad, on the Sines, the ſame Extent being 
; 8 from 30 (he een of 40). will reach to 
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Whes the — — | | 
of them leſs or more m_ a | | 
red L js Acute; ud yon 
\ other leſt, it is Obcuſe. 
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| > more than a EE: : 
ingly loſs er mare than go... FEET 4-18 
CASE.IX. EE 
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BC 25® 48", by Prob. 8, whit 

Laſtl ly, thro! the "x 
—_ Circle, and It 


L. 


1 [4 , - L , 4 by F 4 - 4 > 
$115 50b e e ee rn It Ns Snail 


WA 5 7 ry * 1 44 7 3 — ” 8 
7 7) 5492 01 £7 * . 2 4 2 730 ir . 411 19036 


t 10. 5 1 „ 23 * - IF 4 * 51 ff #33 457 21 
ere, & | 


: = * . 359 
93 4 - 7 7 2 * E a as | 
.* * 96 
tay : 2 22 22 
| 9, Xn FEEL. f tare mt 
* ' * 


ef. 884 rg Wh rer 2 +2 al ©: 9; 

e why 26} Wee a v 4 . re „ 

Bien 92A tw” an . 159805 a. Sat 

lee Nee gez eee 

n . 3 : ir 5 

A 12a e 

io ach es al) 
TH ttt + . 120 BIN 


2 7 * bt ye E 
. Sang; 82 & e ven ay 
a $28! rimitive Circle. 4 thay. # fe "oy 


Draw the n ty 5 1 2 IE All Foy eg 
at · 


: 
8. A ER . 
* ® 7 * 
112 1 44 4 


with the Primitiy Prob. 3. Caſe 2. 
eee eee 


R Ki aye — a, wn e . 


1 WN a Krit 


* 


LA 


Ss ,* 


. 

2 
3 * 
” 
122. * 


Ne 


; g ; * 
| »eoojec 3 
- „ N 
Fs F = A 
* 5 - —_ * = 
F ] * = : 
8 — . % 
. * „ 
. 
15 
0 * 
A 
TL b 
45 — n 
* 
G1 Wa * 
« * 
1 . 
% 
8 4 
'F 


9 aan "ns 6 


— Ae 


Bo * 194 6: b 
the Diſtance of BC 2) 48 / from it; 8 : 
_ other in C, that 17 500 the half Tangent of 629 

1 (the Compl.,of BC) upon the Centre of the 
— Circle deſcribe a Parallel to cur the Ob- 
lique Cirele in C. Laftly;- thro! C and the Cen- 
tre, draw the right Circle BD. * Y 

© To meaſure the Things 

pn ne * and Side 15 2 


as a a a 


| are meaſ Tan bbw, nr per Prob. 6.) 
But in n 2. ABis1 . Chords, 
ant AG is meaſured by reducing i is to the Primi- 


= N Ee r po! (þ „ the Pole 5 the oblique 
"bs 9-4 and the Point > and it will divide the ; 
Primitiſe Circle in (d); ſo is dA applied to the 
rn the 225 of the Hypothenuſe AC = 

317, See Pr 1 Caſe 3- Cb. 8. "The £T is 
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| In this Caſe; the given Side AB is the mill 
| Part; and the Comp. of the , A, and the Side 


IBC, are Extremes Conjunct. SRO os” 
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| LAB 300 56! + Rad, =. A 469 4-4. BO 
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| i BC und the Ag is fad AG, 15 
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moſt excellent Propoſiti on, in «s and coneiſe 
manner a8 I could think of, only for the Enter- 
* W 1 do —— | 


i . 

It neceſſary ſor every Beginner to trouble himſelf 
about it, tho' ſuch as are ingenious may, and per- 
will, expect it ſhould be given here 


* 


| E * now (as I intended to have done before) 


1 


* 


Lis required) in it fall 


|. 

i 
* 
8 


3 A If we regard only thi er Pal 
Kule, it maybe doubtful wherher the Perpen 
_ "Tar falls from Cor D; for either way it will fall 


_ togive Directions for performing the ſeveral Caſes 
of Oblique Spherical Triangles that are reducible 
to the General Propeſition; and to lay down ſome 
things previous thereunto, to render them as eaſy. 
and intelligible as poſſibly I can ro common Appre- 
henſions. And firſt of all becauſe in every of the 
Caſes ( which are Ten in Number) there is requi- 
red the letting fall a Perpendicular, whereby the 
' Oblique. £* Triangle. is reduced into two right 
LA ones, and ſo to be reſolved by two Operations; 
it muſt therefore be of Service to the Learner, if 
© We here exhibit the general Method of lerting fall 
the Perpendicular, which may be comprized in the 
Side; and let it ſubtend - . given. 5 | 
ber, when that is not ſufſicient, (at when, the 


' » 


| s given ave Conterminal, or adjoining, and an 


4 oppoſite to tbe L. requived, or 
e the Se ai, F be Side f, i fais. 


e Muſtrate both the Parts of this Rule ; in 
© the Triangle BCD, ler BD, BC and L B, be 
Steen; an the D required. 1 8 


F 
he former Part of the 


* 


Fs 


from the End of a given Side, and will fubtend 
the given L. B; wherefore to determine in ſuch 
Caſes, the latter Part of the Rule muſt be ob- 


ſerred. Wbence we ſhall perceire the Perpendi- 


— cular t0 fall, in this Inſtance, from C and 8. 


8 L283 ; 


D; for if hm it b ſubtend the requi- 
red L D, as that Part of "9 Rule direQs, 


” 
* * 
* 
. PF 
ks _ 
#" 
- ; * 
00 * ' 
* p 
0 B 
* D * — < * * 1 * * 
* — . % . A * =. 5 - + . 
* * 


But now it may hence be obſerved, that the 
Perpendicular falls ſometimes within, and ſome- 
times without the Triangle; and that yon may at 

any time know which, take this General Rule. : 


der Wien na | 


\ f 


. Spbericst Frianglny if the, L's. . Baſe"! 
0 or 45 upon which 8 falls) be of 
- the ſane Affection, i, e, of one Secie, then the Perpen- 
dicular falls 'within the Triangle; and if they 3] 

ar $ 


different Affection or & Tow Paneel 
rn ee, 125 W 8 


"See the Examples klloving, which a1 er. 
e eee 02 de 
trod rey fern 001 l ( 21 ee 


kt b 8 R on * Th; 
vet #. df w3$4 & N . 1 1 Wh ; 420 * 
- 


4 
» 
Fe 
2 
wt 
8 
* 
* 


- 
— 


TELE ED 
* ö 


- 3 By 4 WY 
1 | FR 
4 <4 XY * 
m . 
WS. | * - * 
* A x 
{4 4 : 2 R * 
; ; * „ 2 — 4 * x 
* wa 

N " \\ 1 * a" 4 . * A 

4 * % po x ”— „ 

* 5 * 
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In the firſt Triangle, the Z's B, $45 both ob- 
tuſe: In the ſecond Triangle, the FE s B, D, are one 
Aue, and one Obtyfe;. and in the third Triangle, 
the s B, D, are both Atte. In each of Which 
8 n the aer A C falls e 


* ® g 33 1 1 
. , A LES . 45 44 } 2 Fa, 117 


Note, It ien prep y ral | whether 1 
* . bg, ight 2725 ale he be 
* pow ent Affection, unleſi it 
e & that i W 


9 this Doubt may be W by Defin. 14. 
8 8, 8. 1. FJ Spher pberica Triangles, the, Can- 
250 S. 1 & : 


Or by an 63 Dalihentibn of FG Triangle; 
whereby it will, for the moſt part, be perceived 
2 n. the { be Ate or Obtuſe, and the Side 

dor Jeſs than a Quadrant. 4 

The Perpendicular being rightly let fall, and 
the 9 Triangle divided thereby into two 
KRectangle Triangles; ſo that the Hypochenuſe in in 

the one, 41 ſai to correſpond with the Hypo 
- thenuſe in the other; and the Baſe in ta $36 he to 
the Baſs i in the other; and likewiſe the other 
-Farts,..which by ſome are called the Hs 
ber like) Terms of 2) Triangle. 


5 gt 
f 


i 


— 


| | the L's at the Baſe TALE; os a 


In which you may take notice, 


-* Note, The Terms to be compared ave the Hypothenu- 


TC 217 ] 122 { 


Then in the firſt of thoſe Reſtangle A's, uit · 


That wherein three Things (with the right J) are 
£00. will the firſt Operation fall; and that will 


either for finding the Vertical 4, or the Baſe. | 


If an C be ſought, the Vertical L muſt firſt be 
und, unleſs the Perpendicular, falls upon a known 
i 


But if a Side be ſought, the Baſe muſt be firſt 
found, unleſs the Perpendicular falls from a known. 
Angle; for then the contrary muſt” be: obſerved 


every WAY: oo 3}, fs: Sees | 
| The ſecond Operation lies in comparing the 
Homogenial (or like) Terms of both Triangles be- 


' tween themſelves, i. e. two given Things in one 


Triangle, to two correſpondent Things in the 


other Triangle . Which two in each, with the 


Perpendicular, make three Things in each Tri- 
angle either contiguous ( that 1s, lying together) or 


oppoſite; of which three the Perpendicular is al 


ways one (and the ſame) of the Extremes in both 
Triangles; as will appear very plain by the Tri- 
angles themſelves, and ſhall be farther confirmed 
when we come to the Examples or Caſes, In the. 
mean while let it be obſerved, that tho' the Per- 
pendicular be always one of the Extremes in either 


Triangle: (a wes before mention d); yet we uſe 


not that, but the other Extreme in both Triangles. 


Hence if we would determine a Proportion of 


| two Homogenial (or like) Terms of A's be- 
; tween themſelves ; we muſt imagine the Perpendi- 


cular to be compared both with the Term given, and 
the Term demanded in the ſecond Triangle, that ſo 


* 
9 * 1 * 
” — 


mn 2 


* ö 2 
_ * * 4 


ſes with the Vertical i, or with the Baſes; and alſo 


Ws 


folly. 
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it may be perceived which of thoſe Terms way be 
m̃ade the middle Part, and which is the one Ex- 
teme, and of what kind it is; whereupon Sines or 
Tangent may be fitted to them, according to the 
_ Univerſal Propoſition; to Which do anſwer in all 
Things, the like Parts of the firſt Triangle : Then 
the Perpendicalar being rejected, to- 

Obſerve this. gether with the Radius; we compare 
Rule care. the oy Part and one of the Extremes 
in ibe fi Triangle, evith the middle 
"Pan a one of the e en of the ſe- 
cond. or, to more erly, according to 
the Words of the wore prop Propadiibh 3 - kene 
middle Fart in the firſt Triangle, with the Extreme 
in the ſecond; is equal to the middle Part i in the 


N with the Extreme in the firſt. 


Before I come to the Calculation of oblique 
Spherical Triangles, I ſhall lay down fix Problems, 
which comprehend * us erin if of 122 mes 
e Wer . 


LS & 2. D 1 1 3 3 n 33 
- * 23 J : 
4 ; 4 - 


4 * 
x , 


b IE L 


© Two Sides and an Angle compretendel between 
them See to find, 


1. Either of the Aer TY of ria ll 


2. The Wirk Side, N side eee to te, giren 


= 'P.xon LEM. Ai 
Two Angles and 4 Side included bermecn them | 


| given, ay id, Broth; bf . 4 


| — 1 Either of 5 wy ether Sides, 


aN e. Ange... DANS 0 


if 2 N b 
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ProsB LT 50 III. 


Two 1 5 and a Side oppoſite to > one of them 
siven, to | 


1. The i interjacent Side. 
2. The third Angle. 


883. The Side oppolits to the other Le, 


{D4' ds Xx. Tv. 


F ' Two Sides and an Angle 8 to one of chem | 
given, to find _ 
I. The third Side: +. 
| . 2+ The L comprehended between chem. 
3. bans — oppoſite to the on Side. 
= 2-581 


6D Hoi Pronunn'V.. a 50 1 


of - This tres Sidel given, to find 5 MS: 7 8 
8 kitber of the £'s. CE aber 5 


PROBLEM VI. 


The three Angles given, to find ' 
, Either of the sides 1 


Thus having ſhew — all the Varieties f that can 
poſſibly happen in the Reſolution of Oblique- 
angl'd Triangles, under fix general Propoſitions; 
T shall, in the next | vp ſer down the Examples 
to all the twelve Ca and ſuch Inſtructions to 
every Caſe, as will be ſufficient! to inform the 


meaneſt Underſtandingtof the Manner of their 
Nr PS 70d 053 5 1ÞÞ : 5 


Na, | 2 1 | | 
5 Us PA o . 


. 
% 


=25 oof, 


prehended, being given, to 


12 of the . 
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P * oBLEM I. 
Cuontaining Caſes firſt and ſecond. | 
Two Sides (BC) and (FT D), and an L (B) com- 


- N 5 Either of the 9 VE) (D) or 


Kemps, - let 80 = 305 oel, BD = hos 


L B= 369 os, and 2 be required. 


Having ler fall the Perpendicular (A c) by the 
latter Part of the Rule in Page 214, the firſt Ope- 


D 
ration 4 in the 3 le BAC; in which there is 


8 BC and , to find the 
ent of the 1 1 BA. And therefore the ne} 


mo book "Bis * and Compl. 
an niund; 

Operation will the Re CITY . * gf Ree 
_ PTY ont Of 


1 —4 d 85 l 


Kod IEG; That is, As 2 y* 
As 4. BC 300 Rad.: : (6% 4 , ger 650) 1. 7 


N 

ö r Note 

* 7 Sf 2 ut . b YN | b 
4 —— * — 


5 221+) 


Note, Br the mort ready Ning of the Eye I. al 
nc lade the middle Part within this Mark () in all the 

Proportions that 4 e * as are wat is 
. Words at length, 


Subtract AB 150 ool, from BD 429 og!, there 
remains the Sum of AD 179 og!. | 
Which being found, the next thing muſt be to 
compare the C B, the Segment BA, and the Per- 
pen icular AC; in Which we ſhall find BA the 
middle, Part, and the Complement of B; and Per- 
pendicular, Extremes ConjundF. And ſo likewiſe in 
= Triangle, C AD, the Segment AD (given by 
the laſt O een, is the middle Part, if compar'd 
| with the Perpendicular AC, and D the J requi- 
red; and therefore rejecting the Perpendicular and 
Kadi, it will be (by the 975 aforementiond 1 in 
fol. 218.) | 
. AB+t6)L D = == T5 ES 5 AD. 
. It Or Analogically. - 
As 8, AB 252 oo! the middle Part in the firſt A, 
To tc. . B 365 o8 / the Extreme in the firſt; 
So S, AD 179 097 the middle Part in the ſecond, _ 26 
To tc. 4. D 46 18/ the Extreme in the ſeconds 
RET From the ſame Data as before. 2 


"angle 2. To find the L BCD. 


Fay ny let fall the Perpendicular DE; accord- 
ing as the Rule direQs; then firſt find the Seg- 

mon CE, by Caſe the ſecond of Rectangled Sphe- 
ricks, | 
5 . B+ Rad. =. BC +7. BE. 


Or Analogically, N. 85 


5 Akt BC 30? pol.; Rad : 65. B 369 o8! t. 
BE. 36 10ʃ. 
6 


Sgt 
= rat BC from BE, there remains CE = 
100 . U 3 3 Then 


| ©, 222.7]... . 
Then, Secondly, in the AVE, if we co! 
' the B, and the Baſe BE, with the Perpen wk 
lar DE; B E will be the middls Part and Com- 
— 'of the CB, and the Perpendicular DE 


es Conjun#: and in the A CDE; CE, the 
given Term, will be the middle Part, if compared 


With the Perpendicular D E, and the /. DCE the 
Term ſought. Hence the Operation will be 


eck CE lg. LA 
And Analogically, 5h 5 

448. BE FOES e e e . 
To d. 23 369 o8! an Extreme in the firſt ; 

80 „ CE 62 £4 the middle Part in the ſecond,. - 

To t. J DCE. 769 oo! an Extreme in the ſecond. 

2 3 mes, e L 
 DGD == 204” 9015; e 


C 4 8 E ll. LEG. 


n. name things as in the Taft N58 to 
1. —, ; Bo the third Side CD. 


30 oo?) F 
A- 2* 09? Hasbeſore 
5656 0579 


b. 
1 


re 


L ; T 
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BA; the Equation, by the ſecond Caſe of Rest- 


angl'd Spbericks, will be 

en 8 ＋ Rad = 4. „LA. 
| And the Analogy. | 

As. BC 300 o/: Rad: C. L B 369 080): t. 


4 


, v4 
— 


7 AB = 25% oo!. 


"How PM ſubtract AB, the Remainder is AD 
5; 179.091, 

Secondly, Compare AB, BC, and the Perpendi- 
cular A E, and you'll find the Complement of BC, 
middle Part; and AB, AC, Extremes Disjun# : and 
in the A DAC; DC, the Term requized, 4s the 
middle Part, and the given Term AD, and the Per- 


1 3 AC, the Extremes: Wherefors ir vin 


cs. BC FR: cs. 1 434 ct. 


And by Analogy... 


As &5, AB leh n ee in the Grſt 0. 


between, to find the: Side e 


To cs. BC 309 00! middle Part; 


So cs, AD 159 og! an Extreme in the ſecond, 


To ct. CD 24? o middle Pa. 


22 e 2. Let us ſuppoſe to be given BC= 
309 00 CD 24% ͤ 04 and 45 250 Cc contained 


1 * 180 2 $3 


1 224 A 
2 fa the & CAD, the Hypctbenuſt CD, and J. 


1 eb. (being the Complement of DC) are 


given, to find the Baſe AC, by the ſecond Caſe of 
"agg Sphericks, as follows. 


Note, | Here be Bap may fall from D, or 
B., wpon the Side B C. or DC ere for either 
unh it-anſevers to the Rule: But e have here let 
it fall from D, upon the Side BC | e f weak 
Hams Ah the Erla, 5 3. 
. 1 ACD ) + Rad «.DC * 
A And by Analogy: I. $039 
As er. o my 9 Rad ; (6. L Acp 760 000 
ay AS S 1of, © 
| " BC add AC, their Sum in the whole Baſe, 


: 69 10. 1 f "= 


Then, Secondly; b N two like things of 
one A with two like things of the other A, as is 


done before, the Terms of the Equation vil and 


thus: | 
«DC 4a AB = be AC 4s E DR. 


2 And by Analogy. . 5 Ro $7 EEG 27 
Ave ACE. 100, an Extreme in tho firſt is Sf 
To cg. DC 24% oa middle Part; 800 
So cs. A B 369 10ʃ, an Extreme in the ſecond, | 
To 6h. D B 429 og, middle Part. 


The e Effefion of the 3 Ca- 
ſes, in which there are given tbe tevo Sides (BC = 
3029) (BD = 429 og!) and an L (B _— "3 
| comprehefied, to find 
Either of the other: Ls (D) or (BCD.) 

The TOR. ide (Cb 


* \ - s 
\ b . 1 

[1 * 

| 7 o 5 a 
{ v3; \ « , . . 

LY = \ s e * 
i x 
* 2 , 
5 * 

z — N - 

. ” (4 

: . 

: - N 
> 


ee 


D, and the Poles (a) an 
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Make the {. D BC equal to 369 087, by Prob. Jo 


| Caſe 2. of Chap. 8. and the Side BC = 30? oo 
then make the Wc obo BD.= 42? cl, by 
drawing the para 


le] Circle (EDF); and laſtly, . 
thro' the Points C, D and P, draw the Oblique Cir- 
ele; whoſe Centre will be in the Diameter Sb, ex- 


tended, 


E.: 
«wv * 666% „„ 


* 
- 
a - * » © " 


» 


v»< vhs * 4 


. | The Things required are meaſured thus: 
The 4 D is meaſured. by laying a Ruler upon 
4 9 of ho NG 

Sides; and ſo reducing them to the Primitive at 

(e) and () as is taught before, by Prob. J. Chap-'8. 


The Diſtance (e) (a) upon the Chords is 4618 


the Quantity of the L D. And the Meaſure of 
the . BCD is the Diſtance (b) (r); which being 
applied to the Scale of half Tangents, gives 769 
oo, whoſe Comp. to 1809 is 1049, the Quantity 
of the ſaid C. Or, if (7 o) be meaſured upon 
the half Tangents, it gives 149 oo!; and ſo much 
is the £ BCD above 90%, viz. 1049 000. 

| Laftly, 


E 


Taſth, To find the Meaſure of the Side DC; 
Lay a uler from D to (b), ir will cut the Primi- 


tive in (o): meaſure C (o) upon the e and 


you'll find it 24 og“, the Side DC. 


Note, There's mo. Neceſſity for PEN the Pavalte 
ED F, to ſet off the Number of Degrees required up- 
on the Oblique Circle BD N, ſince it may as well be 
done otheraviſe; for having found the Pole (a) of the 
given Oblique Cirele, ſet the Number of Degrees on 
the Primitive; and reduce it from thence to the Oblique 
Circle by 1 the "Blk of ts Pole. See Prob. 5. Caſe 3. 


Thus, ir we had 00 429 og! ( the Side BD) 


from the Chords, and ſet from B to E; à Ruler 


laid over C and () would have cut the Oblique 


Circle BDN, in D; and fo BD. ſhou'd have been 


= 429 og, as was obtained before, by drawing 
the Parallel EDF. Which Admonition may- be 


obſerved by a Lemmer Wr of _ 6 


* 


art 


580 "Pk 0 B 1 K M n. | 
Containing the third ard fourth Caſe. 4 


8 LONG :£/4(B) and (0). and «'Side BC) j ni 


ab ; 


ded between them, "ones 


1 
. I * 4 4 * + 
- : Ri Ft FS © 21 222K x I» + 3/7 


x r 3 „ ve fre aber of OT wy bead 


CD and 5b. 


#83 . * 


ee re e 


2 12 4 DCB = 5.200, 08%, L. enn = e 


60's 1085 s 56 8 11 5 n Yo 
TY 


- = * » 
4 2 * 2 — . 393 £ = - 
. 5 +7 <P ren ien F529 
+: bg 1 25 34 $55.3 $i 3 8 * - . 7 * 1 1 


rhe Perpendicular being Jet au, according to 
the Rule, it will, in this Caſe; fall from the L. 
E, and the Extremity of the known Side B C, and 
will ſubtend the adjacent given . CBA; and be- 
cauſe the Cs D and B at the Baſe are of a diffe- 
rent Affection, it falls without the Triangle, and 
reduces it into two Right-angled Triangles, ViZs 
CAB and CAD; in the firſt of which there is gi- 
ven the L B, and Side BC, to find the Vertical Z. 
C, by the third Caſe of EY Sphericks, as 
unde feat fu 
Note, N. 4 CBA is bee Sung the 2 
mew of the Gee 7 9 to 1805 * 8. 
fol. 145. LES 


5 88 BC + Rad = &, L B A. 4. L BCA. 
And by Analogy. 
A ct. L B 760 00! : : (cs. BC $09 oof): Rad : ct. 
L BCA 169 o“. 
Add . BCA — BCD, and you have the * 
3 8 wt 15 


7 


faq | 


10 the next place, to find DC, we bs imagine 
the Side BC, the Vertical Z. ACB, and the Per- 
pendieular CA, to be compared; and then the 
Complement of the Vertical ( A CB will be the 
middle Part, and Compl. of BC; and the Perpen- 
dicular CA, Extremes Conjuntt: and in the A AD C, 
if we ſuppoſe the Perpendicular CA, the ( AC D : 
and Side DC, the Term given and ſought, to be 
compared, the J. ACD will be the middle Part, 
and the Compl. DC and Perpendicular A C, Ex- 
tremes Conjuntt ; ; wherefore the Operation. by the E- 
quation is, | 
. 465 L CD d. BC ＋ . L ACD. 
E And by Analogy. : 

Aa; £- ACB 169 o4!, the middle Part in theta, 

#5 To. BC 30%. 00/, an Extreme in the firſt ; 4 
"> S0 c6.- 2 ACD 529.12, the middle Part in the ad 4. 
"Es ca KO: ct. = we 9, an . in nnd; >, 


r 5 * 1 5 . Babe». 
8 C > 5 a "Eo * 3-8. £5 
5 | Example 2 To 


1528 — the ſame things given, to and the 


Side B 
Here — perpendicular muſt fall from B upon 


. 


mhe side CO by the foregoing Rule; and becauſe 
” the L's at the Baſe are both of one kind, there- 
fore it falls within the Triangle; and the firſt O- 
peration will 27 to find the Verrieul CBA by 
the third Caſe of Rectangle Sphericks, thus: 
. . Rad d. C + >, {.CBA.. 


| 3 | 229 ] 
| And the Analogy. - 
As ct. ( C 369 o8! : 0 BC z0® 00!) : Rad: 


Subtract the . GBA from the whole L CBD, 
there remains the © ABD = 4618“. 


A2̃aly, Compare BC, cheilVercical J CBA, and 
the erpendicular AB; and the Complement of 
the £ CBA-is the midal Payt, and BC and AB 
Extremes Conjunct; and the other Vertical ABD, 
in the ſecond A, is the middle Part, if compared 
_ with the Perpendicular BA and BD, the Term 
© ſought: and the. Equation in the Homogeneal 
Terme of both r Triangles \ will be thus; 


ci. 4 CBA + &. BD S Len. 


1 


Hier vl vg {3 Þ. Fragen 

| And the Analogy... 55 Jo 8189. 
Aa. A C G ee Pore fs 1 
To ct. BC 309? ool, an Extreme in the firſt; 

So cg. L ABD 46 185 midale Parr in the ſecond A, 
To ct. BD Dag 94), an Extreme inthe Arden 


-» 4.» 


ry 


005 0 e I. 1 


Iv n Ties e Data as in la G5 viz: rwe . 
* 1 and 5.2% 4 Side included. Be- 
Fees Preps Of ), ro . ſhe other Fog, 


1 


* 1 -'7 4's : | 
1 12 8 who 5.0 | Eran ee n Y et: 
1 5 | — 4 5 5 9 
4 55 69 08), CBD-=1 8 
75 77 
ty N 58 e 5 before th Ja ſe. 
2 » . 
8 1 ee 4 7 
y nnen 4 | be: 242 9 994 
N } | ' Ip X * 
bs 0 
ke 


; 
* 8 4 ; 7 
. * 

5 54 * e 

* 2 . = 8 I 

\ 4 

>. it £ * 
ys bs ett 

? - 
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. * N 
. C54 Fs 
«27> * HSE 
inn 
8 N 
. LO 

1 $ - * 5 

4 * 5 ky 6 _ 4 * 
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ile . TCD TIE muſt Fl as in . le# 
| Caſe, by the Rules aforemention'd; and then. in 
ing Triangle ABC, there are given the {ABC 
and BC, to find the Vertical { ACB by the third. 
Caſe of ReQangle Sphericks; as befor 


erna. en 


% 


TO Or th? IE 
| 8 8 


* . L ABC Wee be 30 vol): Rad: 
<> ACB= 16? 04). 
e Sum of the 2_*s ACB and BCD is the 
| whole L ACD= 522 12 . 
Then in the AARC, if e er 4 
Ad. the Fo. obliq "aye. L's Band C 
the Compl. of "the Z ABC is the And, Part,” e 
en of the C ACB and AC, Extremes Di/- 
and; and in the A ACD, the / D is the middle 
Pam, 1 3 Per erpendieulay. AC 8 — Compl. Z. 
ACD, t wherefore r ng.the Þ 8 
pendieal har A NG. as 28 ws directed b 
ber d, the * 


- n 
Ac +a. 4g LABC 4-4 L AC. 


IM, > | 


+ 


9 N - 4 * 
N ; | 
8 « 
— - 
: * , — 4 Py £ * 
i 1 
4 oy xv Y 
„ 
* 


* * 


” 4 * . "Ix. & 
| . | 5% 
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And the 8 a 


29 1 
1 Lach 160 og, n the rf 4. 
Tor. L ABC769 oof, middle Part; 


* 


Ss. 4 ACD 522 12), an Extreme in the ſecond A, 


Tom 5 DG 18 Fe. . 8 


1 Example $ 
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Then, Secondly, if we compare the L B and 
A CB, and the Perpendicular A C, inthe A ABC; 
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Trandacion of the Elements of Euclid, written in 
Tan b Dr. John Keil, N juſtly obſerves, that 

t all. the. Prigonomettieai Writers bi- 
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foremoſt, vie.” n Dr. Harris, Mr. ofen 

and Mr. Heynes) not only are miſtaken in the So- 

_ they have — of: the twelfth Caſe of Ob- 

Uque icks; by letting fall a Perpendicular, 
Which — the ſhorteſt and beſt Method; 

but alſo have left us very much in the dark in their 
Determination of theſe two laft Caſes, and moſt of 

the other Cafes which follow herein; where they 
ſomerimes tell us the Ouefita are ambiguous, and 

at other times they ſeem to have ſpoken as if tr they -. 

were determined; which Podrine: of. theirs Mr. 

' Cunn remarks is ſometimes true; add ſomerxĩmes al- 

ſo falſs: And accordingly (in the Treatiſe of Tri- 

| gonometry ande red to thoſe Elements) he gives us 
ö certain DireQions, to know when the One/ita are 
1 ambiguous, and when not, after having firſt made 
f the ollowing- ( Obſervarion, vir, <6 That whereas 
: « every Sine G <ve" babe this 
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| doubtful, it is ſometimes greater than 90%, and 
- ſometimes leſs ; and accordingly * us this * 
to determine in the Cafe above. 
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Here the Learner is to be put in mind to ob- 
ſerve, that the Point given muſt be ſo far from the 
Centre of the Primitive Circle, that the Tangent 
from thence, and the Secant from the Point given, 
may interſect each other; otherwiſe it cannot be 
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Dy meaſure what's required. 
he Z at C is meaſured by laying 4 Ruler to 
and o, the Poles of the conraining Sides; and re- 
-ducing them to the Primftive at 4 and u, as'ts 
taught by Problem 7. Ch 8. and has been fully ex- 
plain'd in the Caſes. he fore; and is equal to 768, 
whoſe Complement to 180 is 1049, the E ſought. 
Ihe Side CD is meaſured, as in the laſt; and 
the Side BD by only applying it te the Chords; 
and fo CD will be foundis 24e 04“, and BD = 
ch being the Meaſure of the Arch dn. 
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Suppe BG 1985 CD = : 248 04), and the 
B = 36% 081. Th 
Nr, When the Perpendicular nn 
"the 4 is thereby: reduced into the two A's, A BC 


and ADC, in the former of which there are given 


the Side BC and the L. B, to find the Segment of 
' the Baſe BA, by. the. ſecond Caſe of nn 
1 after chis mannee 
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Baſe 7H the Hypothenuſe B C, and the Perpen- 
dicular. AC, Hypo A ; the Complement of 
BC will be idle Part, and AB and AC Extremes 
Disjun#; and in the other A, the Complement of 
D will be the middle Part, and AD and the Per- 
pendicular AC the * Whence the Equa- 
.tion is, | 

lar + Bc+ &« AD S ei. . c : 


Enn And by Analog, 


2 * BC $68 oo! middle Part in the firſt A, 


To ct. BA 259 oo! an Extreme; 05 
So cs. CD 249 og middle ere in the ſecond . 
To AB 179 0% an Extreme. . - 


Add AB to AD, * Sum gin the „Gn | 
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& BCD, by e ed Caſe af 
rick, 2 : qo len Rofhingls: oy 


. KC + Radius = BEA GAG, 
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Seeg, Let us ; compare. BC, AC, and the Per- 
ndicular A B, in the AA B C; and we ſhall 

nd the Complement of BC the middle Part, and 

AB and A G Extremes Diſjunct; and in the ABD 
'twill be Complement of UD middle Part, and AB 


and A D Extremes; whence the Equation. is, 
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or Sade A from AD, there bay GE = 
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* 2 When the 8 falls within, and 
282 A is divided into two others, namely 
and ADC; in the firſt whereof there are 
1 the Side BC, and the L B, and demand- 
ed the Vertical Z ACB; which may be found A. 
the third Caſe of Reftangle Sphericks, in 
manner: 


| LN L B 2. & BCA, 
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| Adi LB 46% of: Rad: 61. Ne a 15. 2 
Bente, 574. 0 0 


Compare the Home * Terms in both * 
viz- BC and the £ BCA; in the firſt, and CD ak 


the Z ACD in the ſecond, with the Perpendicu- 


| lar AC in both; and you'll find the Complement of 
| the L BCA middle Pare, and the Complement of 
IB and AC, Extremes Conjuntt in the fir A ; and 
| the Complement of AC middle Pam, and Com- | 
plement of CD and AC the Extremes in the ſecond 
A; and therefore the Equation will be 
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To this . ACD add the L BC and ou have 
the RES „ BCD = _ as 
| . Exaniple. 2, 

Suppoſe the wa BD 429 og, CD = 24 


og, andthe . B = 60 08/ were given and 825 
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Here, hrengls the l B and Cat the\Baſe are 
& a different gens ore the Perpendicu- 
falls without; the aforemention'd 
ule, it muſt fall a7 the x Ge .of the given Side 
D, 1 the given Angle. B, 4s in the 


And then, in the A ABp, have" gigen the 
Side BD and EB, to find PS have oþ BDA 2 


by the third Caſe of Re#angle TH Þ- thus : 375. 
55 e Rad = . 4 * 43 g BD A. al. 
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| Perpendicular AD in the A ABD, and we! n 


. known 4, Which is e to a given Side, be 
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find the Complement of BDA middle Part, and BD 
8 AD Extremes Conjuntt : And ſo. likewiſe by 

"a pr CDA, the L ſought, the Side CD, and 
the erpendicular, in the & CDA; it will be the 
Caſa of CDA middle þ and CD and 


DA Extremes; wherefore the Equation is, 


4 4. BD ＋ L A=. EBDA +. D. 
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- -As et BD 42% 00 an Extreme in the firſt G, by 
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Subtra@ the CDA from the whole L BDA, 
there will remain the . BDC ==:469 21, 
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pon theſe two Caſes, Mr. Cann makes . 


| the following Remark, viz. 


That all the Writers F geho nett ibet b 
hi met with, who have undertaken rhe Solution 
thereof, as well as the yo and 6th Caſe, by letting 
fall a Perpendicular, have told us, that the Sum 
or Differente of the Vertical Li, or of the Baſes, 
mall be the 4-7/7 or Side demanded, according as 
the Perpendicular falls <vithin or <vithont ; which 
cannot be known, unleſs the Species of that un- 


firſt known.” 

: Here, he obſerves,” they leave us firſt * calcu- 
late, that unknown Angle, before we ſhall know 
whether we are to take the Sum or the Difference of 
5 eee, Angles or Baſes, for the ſought Angle or 

: and in the; Caleulation of chat Ang le, 8 

8 in the dark, as to Its 8 ec ies; as appear! 
18 = EET en the geh and 6th Ce a: 
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: | The Truth is,, ſays he, the Queſitum here, as 
SS hell as in thoſe two Caſes, is La, doubeful, 
nnd fometimes not; when doubtful, ſomerimes each 
Anſwer is ſes be ſometimes each is greater; 

but fl es one I and the other greater, as 

in the two laſt mentidned Caſes. When It 18 not 
doubrful, the Oveſfitum is ſomerimes greater than 
go?, and ſometimes left. All which Diſtinctions, 

b obſerv ac may be made without another Opera- 
tion, or t * of the Species of that un- 
known Angle, oppoſite to a given Side; or, which 
iz the 9 thing, the falling of the Perpendicu- 
lar within or without, and in order e ts | 
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s Cunn's ; Solution of theſe ca, 
Side fi Example to Caf. 


= .obſerve, that the 8 ps 

z ou found by the ſecond. ee is always 

— ; for it is of the. ſame Affection with the 
given £ B. when DC is leſs than a adrant : 

for of à different Affection with the Z. when 
| BY 3 er than a Quadrant. And. 

be lefs than A B, and: alſo the Swn.of A D 

anc 25 . then A D, either. added 
2 5 Le e fe AB, will give the Value of BD; 
3 ore is ambig e e ee e 
= ut i TD be not leſs thaw AB, or I thei Sum be 
1 | Boy than a Semicircle ; then! their AS in the former, 
F = pre their Difference in the. latter Variety, 
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tion, is known; for it is of the ſame kind with 
the given £ B, when DC, the Side te there- 
unto, is leſs than a Quadrant; but of a different 

kind with the ( B, when DC is greater than « 


Quadrant. And 


If DCA be leſs this BCA, and the Kum DCA 
and BCA leſs than two Right {*s; then DCA either 
added to, or ſubrracted from BCA, give the /. BCD; 
which therefore is ambiguous. 


If DCA be mt leſs than B C A, or the Sum of DCA 
and BCA not leſs than two Right ; then their Sum 
in the former, and their Difference in the latter Variety, 
hall give the ſingle ard BCD; which then is nos 
RC 15 
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CASE X. 8 1605 


From the ane Data ani tho two un forego 0 
\Caſes, . 5 . 


Two Sides BC, DC, Rn 2B. 1 
DS of theſe Sides, A 5 
e the other. 
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* * -. * 
o 


© 1 


et B de, DC. 
'= 36 26 =p e and the 3 B 
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See Mr. Cum? $ Wea upon . cat in TY 
7th Caſe; and his Solution hereof, as follows: 
To the Acuse Value of the iD and alſo to its 
Obere Value, add the L B; and if each of theſe 
Sums is greater than two Right {.'s, When the Sum 
of the Sides is greater than a Semicircle ; or if 
euch of them be leſs than two Right 's, when 
the Sum of the Sides is leſs. than a Semicircle, both 
the Values of D may be admitted, and Fonſoguene- 
I D 18 ambiguous: _ .. | 
But when: only one, of thoſe Sums is greater or 
ET _ wo Right , only one Vain « of D is 
T when greater, V 
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C the 4. comprehended between them, 

D the L oppoſite to the other Side. 


Io be foreknown, whether Acute or Obtuſe ; other- 
_ eviſe evo ſeveral A's may be made from the given 


Make BD, the Side joining to the given , = 
429 o9 /; then, by Prob. 3. Caſe 2. Chap. 8. draw 
the Oblique Circle AC B making an with the 
\Princieive ar Ba= NN 
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Draw (by Prob. 8. Caſe 2.) the Parallel E G at 
65 56' from the Centre oy or 249% 04! Diſtance 
from D, to cut the Oblique Circle BC in C. - Laſt- 
ly, thro the Points DCF draw an Oblique. Circle, 
and it's done. rfid ann 
177 15 . Obſee, 
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1 610 


| Oblerr If this leg Cine Dad been drown throu W 


the ot ber Point, where the. Parallel cuts the O 
lique Gircle BCH; then the L. C' wonld have 


on SO» whereas now it # Obruſe. 


LET = If:3 14 


In meaſure the Parts required. _ | 
The ne BC is meaſured by Prob. 6. 4 
£23 by Prob. J. as in the Caſes. before. And ſo 
BC will be found = 309 oo, the BCD = 
(br) 104, or 769 oo!, according to what it is, 
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: For diving of this and hs following Caſs, the 

_ Catholick Propoſition of the Lord Nepier is not of 

. Irſelf ſufficient, without ſome Preparation being 
made, which: makes it both redious and troubleſome 
t « young — N and therefore I chuſe to 
Smit their Solations after the Method which he 
das laid 159 70 rn aa ee 

e | W 
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fi . o nn ed 
Ln. 22 
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which is 1 ſhorter and eaſier; and the rather, 
becauſe theſe two Caſes are the moſt uſeful in 


Aſtronomy, Navigation, Dialling, Sr. "of any; 


for the one finds the Hown, and the other the A⁊i- 
» both which are exceedin, OT 0 or 
ny Oecaſions. Py 


we "The Method bl FRG pads 
Add the three Sides together, and from half their 


Sum deduct the Side oppoſite to the enquired An- 
fa: noting. the Difference, . and hen proczed 
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Set down the Avithmetical Complements of the Sines 
of the two Sides, comprehending the /_- ſought, 
atid alſo the Sines of che half — and Difference, 
and add them all up into one Sam; the half where 
of is the Sing of an vn which, dann, doubled, 
gives the Angle 1 
i make it very plain. 1 a 
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may here note, 

drawn thro the que Circles, it 
will form the Triangle (54), the ides of which 
len de equal te the 4's of the other G; and 
conrariwiſe, the Ls of bdc are 2 to the Sides 
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half Sum of the three Sides 485 9600 ; : : Sine of 

the. DATE (182 06)):; Kpather Sine ( 579 49); 
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e middle Point een them will 
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| / That the common Solution of this Caſe i is falſe, 


Mes Sunn has demonſtrated in the Treatiſe! afore - 
ooo mentioned, and given us a true one, which 1a ſhort 


is this: 


e one of the L's, adjacehr to the Side 
„ Sught;: nto its Supplement; — then work with 
the Meaſures of the Angles, as tho* they were 
| Sides, note pre reap gone [be the 
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6. That if the two former Terms of a Propor- 
tion in Secants ſnonld be changed into Sines, and 
the Converſe; this would infer a changing of the 
fourth 'Term of thar Proportion into the place of the 
third: But the third Term nor being that which is 
. fought, the Rule to do it would be to imagine the 
two firſt Terms to change places, and then to take 
their Complements; ſo if the Proportion were, 


As ſe, 36? : ſe, 759 261: 17 129 : 5, 42% 
it would alſo hold, . 
As , 14 340: 5, 54 5, 12 25 42. 


7. Two Terms, whether the former or latter, in 


any Proportion, being as a Sine to Tangent, may | 


be varied: For, as t, of an Arch: 3, of another 
Arch : : co-ſe, of the latter Arch: ct, of the former. 

And by tranfpoſing the Order of the Terms, 
as a Sine: a Tangent :.: ct, of the latter Arch: co-ſe 
of the former. CO be WEE 
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bers are proportional, their Order may be ſo 


tranſpoſed, that each of thoſe Terms may be laſt 
in Proportion: and ſo of any four proportional 
Terms, if three be given, the other that is want- 
ing may be found. 
| | Thus; 5 
As, Firſt: Second : : Third: Fourth. 
As, Second : Firſt : : Fourth: Third. 
As, Third : Fourth : : Firft : Second. 
As, Fourth: Third : : Second: Firſt. 


Thus have I explain'd the Nature of Propor- 
tion, and given ſufficient Directions for varying of 
the ſame, to make it ä to a young Beginner : 
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and I could wiſh that thoſe who pretend to ſtudy 
Mathematicks would, as ſoon as they are able, ger 
à Clear Knowledge of theſe important Matters, and 
of every thing contain'd herein beſides, before 
_ ever they attempt the Study of thoſe Sciences; fince 
*ris impoſſible to arrive at any tolerable Skill in 
any one of them, without a previous underſtanding 
of all theſe Matters, which are the very Bafis aud 


* 


1 
; * «AN 
* : 
. U * 
* 
, * — 
4 + 
{{ 1 x 
3 
5 
* F 
„ 
"4 
6% 
/ * 
it 
* 5. | 
? 28 >? 
\ 
ae 
4 
1 
1 g 
9 0 x 
A L 
4 
I 
- 
1 
F — 
py 2 
1 
Mu 
. ' 
7 * = «. 5 — 
* * 4 
(\ * 


[279] 


2 * 1 
* I” ** * 1 j Ly 
6 , * * 3 ©.» 5 ins 
* . . : * . 
U : * ER ( | " 8 1 5 
x WM | } 
. ” T * A, | * - 7 p - 3 1 * 
Pi 1 a 


. CNOME time after 1 had committed theſe” 
& to the Preſs, the Learned and Reverend 
erſon, before-mention'd,. who takes all O 

portunities to oblige Mankind, but eſpecially 
' thoſe who have the Happineſs to be known to him, 
was pleas'd to give me the hint, in a Letter, That 
the Demonſtration of the 12th Theorem was only 
true in that particular Inftance, according to the 
Method there uſed; and that in other Caſes, the 
Demonſtration thereof would fail; which I con- 
feſs to be true, but did not obſerve ir before. 
wake to _ the Here Wee oo for that 

werſight, I ſha > (by wa Poſtſcri re- 
Tur 3 with 2 S 00 U et 
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